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CHAPTER 1 |
Cl VI L

1. PURPOCSE: The purpose of this chapter is to provide
information that wll clarify and suppl enent standard criteria
and design guidance for the site devel opnent aspects of
mlitary facilities. The information in this chapter is
intended to facilitate efficient preparation and revi ew of

desi gns, ensure uniform and consi stent presentation of

designs, and mnimze or elimnate repetitive design
deficiencies. Special instructions will be issued for the
design of fam |y housing projects.

1.1 METRICATION: The netric units used are the International
Systemof Units (SI) adopted by the U S. Governnent as
described in Chapter |, paragraphs 3 and 4.2.1. On the plates
in this chapter, dinensions are in mllineters except neters
are used for typical site layouts for building |ocation,
streets, parking, service drives, etc.

1.1.1 Concrete Reinforcenent. This docunent uses netric
concrete reinforcenent designations conformng to the ASTM
A635M 98 SI system

1.1.2 Pipe Sizes. This docunent uses both SI and I-P units
for pipes. There are some commercial nmetric pipes available
in the market, and the designer should specify the use of hard
metric pipe where it is suitable for the project.

1.1.3 Since many stormdrainage criteria references and

met hods have not been converted to netric, design conputations
may continue to be perforned in I-P units with the results
presented with dual 1-P and SI values. Useful netric
conversion factors are as foll ows:

Metric Conversi ons

From English |I-P To Metric Si Mul tiply by
Acre Square Kil oneter 0. 00405
Acre Hect are 0. 405
Square Ml e Square Kil oneter 2.590
Cubi ¢ Feet per Second Cubic Meters per Second 0. 0283
Feet per Second Met ers per Second 0. 3048
Acr e- Foot Cubi c Meter 1233. 489

I nch MIlimeter 25. 4

| nch per Hour MIIlinmeters per Hour 25. 4
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2. DESIGN CRI TERI A:

2.1 Site Design: Separate draw ngs shall be provided for the
followng site devel opnent itens: Denolition, Site Layout,
Gradi ng including stormdrai nage structures, Site Uilities,
and Turfing and Landscapi ng. Conpl ete design cal cul ati ons
necessary for that stage of devel opnment of the submttal shal
be included in the design analysis for site devel opnent itens
such as storm drai nage, stormdrainage structures and al
outside utilities except electrical which should be included
in the electrical design analysis. Horizontal and vertical
control shall be provided for all new facilities.

2.1.1 Reference:

2.1.1.1 TI 800-01, Design Criteria.

2.1.1.2 ML-HDBK 1190, Facility Planning and Desi gn Cui de.
2.1.1.3 TM 5-803-5, Installation Design.

2.1.1.4 ML-HDBK-1008C, Fire Protection for Facilities.

2.1.1.5 TM5-822-2, Ceneral Provisions and Geonetric Design
for Roads, Streets, Wil ks, and Open Storage Areas.

2.1.1.6 Uniform Federal Accessibility Standards, Federal
Regi ster.

2.1.1.7 Anmericans with Disabilities Act Guidelines
2.1.1.8 TM 5-803-14, Site Planning and Design

2.1.1.9 TM 5-853-2, Security Engineering — Concept Design
2.1.1.10 TM 5-853-3, Security Engi neering — Final Design

2.1.2 Building Siting:

2.1.2.1 Building Oientation: Normally, in this Southwestern
area, layouts should enphasize orienting buildings to mnimze
effects of summer solar heat | oad and to take advantage of the
sumrer prevailing breeze, where feasible, wthout excessive
costs for grading, roads, drainage, |andscaping, or other

feat ures.

2.1.2.2 Building Setback: One-story buildings usually wll
be located at | east 15 neter fromthe centerline of 7 neter
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to 8.5 nmeter wide streets. A setback of 21 neter to 30 neter
shoul d be provided for wider streets and for |larger and taller
structures or to resol ve topographic grading limtations.
Were a permanent building |line has been established, it wll
usual Iy be mai nt ai ned.

2.1.2.3 Force Protection: The site should be |aid out based
on the facility threat security level to protect against
exterior attack by providing standoff distance between an
aggressor or bonb, barriers, and to facilitate visual
monitoring of the site. See requirenments in TM 5-853-2 and TM
853- 3.

2.1.2.4 Building Spacing: Space between structures wl|
provi de open areas in accordance with good | and-use pl anning
and due consi deration of future devel opnment plans that wl|
provi de an appropriate environnment conmensurate with the

i nportance of the facility. Fire clearance separations wll
be mai ntained in accordance with M L-HDBK-1008C (Arny) or ML-
HDBK- 1190 (Air Force). Early in project design (109, verify

e maxi nrum sl ope of 25% If it becones necessary to use sl opes
st eeper than 25% sl ope protection??shall be provided. T2.1.3

2.1.3 Roads, Streets, Access Drives, and Parking Areas:

2.1.3.1 Ceonetric Features:. Geonetric design of all roads,
streets, access drives, and parking areas shall conformto
applicable portions of TM 5-803-5, TM 5-803-14, TM 5-822-2, TI
800-01, TM 5-853-2, TM 5-853-3, and the applicabl e standard
detail plates and drawi ngs included in this chapter. Al so
verify with the local instillation that access for fire

equi pnent i s adequate. Access drives, service drives, and
entrances to parking areas will not be directly fromd ass A,
B, and C streets unl ess otherw se unavoidable. Radii, to back
of curb, for intersections are standardi zed as follows for
desi gn:

Primary and Secondary Intersection 9 neters
Tertiary intersections (including

residential streets) 6 meters
Speci al :

Access drives at end parking space 1.5 neters

Curb return at residential driveway 1.5 neters



2.1.3.1.1 Parking: Parking allocations, when not set by the
Usi ng Agency, shall conply with the USACE AEI. Handi cap

par ki ng allocations shall conply with the Uniform Federa
Accessibility Standards. Perinmeter concrete curbs and gutters
will normally be provided for all parking areas and access
drives in built-up areas. In renote or little used areas,
concrete curbs and gutters will be used only when required to
control drainage. Were flexible pavenents are used,
renmovabl e prefabricated reinforced concrete wheel stops, as
approved, nmay be used. \Weel stops may be used around the
perinmeter of flexible paved parking areas for the foll ow ng or
simlar facilities:

USAR m litary equi pnment parKks.

Qutlying training areas such as field stations and
range facilities.

I ndustrial facilities such as warehouses, shops, notor
parks, technical facilities and storage areas.

2.1.3.1.2 Service Drives: Service drive design should be as
sinple as criteria, function, and location justify. Wdth of
drives to unloading ranps or docks for usual types of trucks
or tractor trailers are:

Trucks, SU = 3.6 neters
Sem -trailers, C43 to C50 = 4.8 neters

2.1.3.1.3 Pavenent at Loading Platforns: The m ni mrum paved
area depth in front of |oading platforns at warehouses and
storage facilities shall be as foll ows:

For van-type (SU) trucks = 20 neters,
i ncluding street w dth.

For sem -trailer, (C43 to C50) = 26 neters
including street wdth
(Depots = 29 neters)

The first 6 nmeters adjacent to the platform shal
be concrete.

2.1.3.1.4 Pavenent at PCL Facilities: Concrete pavenent at
| east 4.5 neters w de shall be provided adjacent to fil
stands. Prevent fuel spillage fromentering either the
underground storm or sanitary sewer systens, or from being

i npounded within 30 neters of any structure.
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2.1.3.1.5 Access Roads at Ammunition Storage Areas: Primary
access roads at ammunition storage areas shall be 6.7 neters
wide. Service roads within the storage area shall be 5.5
meters w de.

2.1.3.1.6 Pavenent at Dunpster Pads: The first 4.5 neters of
pavenent adjacent to dunpster pads shall be concrete.

2.1.4 \al ks:

2.1.4.1 General: Provide an anple functional system of wal ks
connecting structures, operational areas, parking areas,
streets and ot her wal ks as pedestrian traffic demands. The

| ocation and wwdth will give full consideration to the master
pl an future devel opnent. Design of pedestrian wal ks shall be
in conpliance with TM 5-803-5, TM 5-803-14, TM 5-822-2, and
criteria presented herein. Wil ks subject to use by the
physi cal | y handi capped shall neet the requirenents of the

Uni form Federal Accessibility Standards.

2.1.4.1.1 Location: Wil ks paralleling buildings will be

| ocated beyond the eave drip line and at least 1.5 neter from
the foundation. Walks paralleling parking areas wll be at
least 1.8 nmeter wide, and wll abut the back of the curb.

2.1.4.1.2 Wdth: Mnimumwalk width will be 1.2 neter with
600 mmincrenental increases as required to accommbdate
pedestrian traffic. Building entrance walk widths will be
appropriate for the building entrance design. The foll ow ng
table is for general guidance in selecting the appropriate
wal k width for selected facilities.



Facility

Wdth of Walk

TABLE |

Barr acks

BOQ

Mess

Theaters

Cl ubs
Hospital s
Chapel s

Fam |y Housi ng
Admi ni strative

NNNWN

NOTE:

1/ W den near

way, steps,

bui Il ding to equal
platform etc.

Secondary
Main 1/ Entrance 1/
Ent r ance or Exit 2/
2.00m 1.25m
2.00m 1.25m
. 50-3. 75m 3/ 1.25m
. 00-3.75m 3/ 2.00m
. 50-3.00m 3/ 2.00m
. 50-3.00m 3/ 2.00m
. 50-3.00m 3/ 2.00m
1.25m 1.25m
2.00m 1.25m

Col | ection Servi ce
2.00m 4/ 1.25m
2.00m 1.25m

2.00-2.50m 1.25m

2.00-2.50m 1.25m
2.00m 1.25m
2.00-2.50m 1.25m
1.25m 1.25m
2.00m 1. 25m
2.00m 1. 25m

2/ Provide no wal ks to energency (fire) exists.

3/ For short distance near

4/ When serving over
i ncreased w dt h.

3.4.4, for

2.1.4.1.3 Construction:
concrete unl ess otherw se directed.
conply with the standard detai

shal |
chapter.

2.1.4.1.4 Speci al
wi de and 18 neters | ong per
dormtory (preferably in front).

val ks:

1, 000 nen,

Wal ks shal

bui | di ngs.

wi dth of building entry

see TM 5-822-2, paragraph

be constructed of
Construction details
plates included in this

A Troop formation walk 3 neters
100 men w ||

be provi ded near each

The |l ength may be increased

for short distances to reach a nearby wal k i ntersection.

2.2 Gading:
2.2.1

2.2.1.1 TI

2.2.1.2 TM 5-822-2, Ceneral
Wal ks and Open Storage Areas.

f or Roads,

800- 01,

Streets,

Ref er ence:

Design Criteria

Provi sions for Geonetric Design

I1- 6



2.2.1.3 TM5-803-7, CGvil Engineering Programmng Airfield
and Heliport Planning Criteria.

2.2.1.4 TM 5-848-2, Handling of Aircraft and Autonotive
Fuel s.

2.2.1.5 TM5-803-5, Installation Design.

2.2.1.6 Uniform Federal Accessibility Standards, Federal
Regi ster.

2.2.2 Finished Floor Elevations: The establishnment of a
buil ding's finished floor elevation shall be based on
subjective as well as objective judgnents. On nmany projects,
the preservation of existing trees, natural ground forns, and
drai nage patterns is of prime inportance. Nornally, the
finished floor elevation will be primarily determ ned on the
basi s of econom cs, considering the type of foundation, craw
space vents, building space, access for vehicles and

handi capped personnel, elevations of sewer mains and storm

dr ai nage receptor, existing and future adjoining facilities,
access to borrow and waste areas, flood profiles, and the
site's geology as well as its topography. A building' s
finished floor elevation will be a m ni num of 300mm above the
hi ghest point of the adjacent outside finished grade, unless
there is an overriding technical reason to deviate. \Were
adequately protected fromany |ocalized storm drai nage fl ows,
the finished floor elevation of famly housi ng and buil di ngs
surrounded by pavenent may be set a m ni nrum of 200mm above
out side finished grade.

2.2.3 Turfed Areas:

2.2.3.1 Adjacent to Building: Qutside finished grade w |

sl ope away fromthe building at a 5% grade for the first 3
meters. The 5% grade should be extended to 6 to 9 neters in
areas with highly expansive soil. Wen site conditions
require the use of steep slopes near buildings, a berma
mnimumof 2 neters wide at a 5% grade will be provided

adj acent to the building. These requirenents should be

i ndicated on the grading plan with critical spot elevations.
Were the adjacent outside grade is brought above the building
fl oor level for energy conservation, aesthetic, or economc
reasons, the outside finished grade shall slope down fromthe
wall line at a 20% m ni rum grade for at least 1.5 neter, and a
maxi mum gr ade of 25%



2.2.3.2 Lawn Areas: Lawn areas 3 neters beyond the buil ding
line) shall have a 2% m ni nrum sl ope and a desirabl e maxi mum
slope of 25% If it becones necessary to use sl opes steeper

t han 25% sl ope protection shall be provided. The type and
anount of sl ope protection provided shall be based on the soi
type, slope length, and aesthetic, environnental, and econom c
consi derati ons.

2.2.3.3 Ditches and Swal es: The preferred m ni mum

| ongi tudinal ditch or swale gradient is 0.5 percent with an
absolute mninmumof 0.3% Side slopes on ditches or swal es
will be no steeper than | vertical on 2-1/2 horizontal.

St eeper sl opes shall be paved.

2.2.4 Roads, Streets, Access Drives, Parking Areas and Wl ks:

2.2.4.1 Roads, Streets, and Access Drives: Gadients for
roads, streets and access drives shall be as outlined in TM 5-
803-14 and TM 5-822-2. (G ade changes in excess of 1% wll be
acconpl i shed by neans of vertical curves. The |length of
vertical curves wll be determned in accordance wwth TM 5-
803-14, and TM 5-822-2. Profiles are mandatory for verti cal
control of centerline gradients. Roads, streets and hi ghways
will normally be shown by the use of half-plan/half-profile
type draw ngs.

2.2.4.2 Parking Areas: Pavenent grades shall provide
positive surface drainage with a 1% m ni num sl ope in the
direction of drainage. Slope grade in direction of parking

1- 1/ 2% maxi num for 90 degree parking, 1% maxi rum for 60 and 40
degree parking. Slope grade perpendicular to direction of
par ki ng 5% maxi mum for bitum nous or concrete surfaces and 3%
for other surfaces.

2.2.4.3 Walks: The grade of walks will be in accordance with
TM 5-803-14. Steps in wal ks shoul d be avoi ded, but when used
shall be in conpliance with TM 5-822-2. Wl ks and ranps
serving facilities that are to be accessible to and usabl e by
t he physically handi capped shall neet the requirenents of the
Uni form Federal Accessibility Standards.

2.2.5 Special Facilities:

2.2.5.1 Arfields: Gadients shall be as specified in
TM 803-7.

2.2.5.2 Fuel Loading/Unloading Facilities: G adients shal
be as described in TM 5-848- 2.



2.2.6 Finish Gade Contours and Spot Elevations: Finish
grade contours at 0.25 neter intervals and spot el evations
shall be provided to construct all site devel opnent features
to elevations within the above grading criteria and tol erances
as specified in the guide specifications. Spot elevations on
t he draw ngs shoul d be sufficient so that interpolation

bet ween contours is not required for structures, grading or
paved areas; sone exanples are: corners of paved areas, |ow
poi nts, high points, flow lines of swales or ditches, changes
in degree of slope and grading at corners of buildings to
ensure positive drainage away fromthe building. The use of
cut or fill synbols in lieu of finish grade contours is not

permtted.

2.3 Pavenent:
2.3.1 Reference:

2.3.1.1 TM5-822-5, Pavenent Design for Roads, Streets,
Wal ks, and Open Storage Areas.

2.3.1.2 DG 1110-3-204, Design guide for Arny and Air Force
Airfields, Pavenents, Railroads, Storm Drainage and Eart hwork.

2.3.1.3 TM5-823-3, R gid and Overl ay Pavenent Design.
2.3.1.4 TM 5-825-2, Flexible Pavenent Design for Airfields.
2.3.1.5 TM5-825-3, Rigid Pavenents for Airfields.

2.3.1.6 TI 800-01, Design Criteria.

2.3.1.7 DG 1110-3-204, (AFP 88-71), Design Guide for Arnmy and
Air Force Airfields, Pavenents, Railroads, Storm Drainage and
Ear t hwor k.

2.3.2 Design:

2.3.2.1 General: The design of the pavenent structure wll
be acconplished by the district and the data will be furnished
to the designer. This information will be attached to Part 1|1
- CGvil, of the design analysis. TI 800-01 outlines general
engineering criteria for designing airfield pavenents for
facilities at Arny installations.

2.3.2.2 Flexible Pavenent: Design and details of

construction of flexible pavenents shall be in accordance with
TM 5-822-5, TM 5-825-2, and the details shown on the standard
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plates included in this chapter. Do not concentrate storm
runoff on flexible pavenent. |If swales are necessary within
fl exi bl e pavenent, concrete valley drains shall be provided.

2.3.2.3 Rigid Pavenent: Design and details of construction
of rigid pavenent shall be in accordance with TM 5-822-5, TM
5-823-3, TM 5-825-3, DG 1110-3-204 and the details shown on
the standard detail plates included in this chapter. A joint
pattern will be provided for all rigid pavenents. Wen nore
than one type of joint is used, the joint pattern shal
clearly distinguish between types of joints and include a
cross-reference to the appropriate joint detail shown

el sewhere in the plans. The edge of rigid pavenent where
future construction wll occur shall be a thickened edge for
pavenents 200mm or less in thickness, and shall be a keyed
construction joint for pavenents thicker than 200mm The
joint pattern shall provide sufficient vertical control

i nformati on capabl e of providing accurate elevations for the
setting of paving forns.

2.4 Storm Drai nage:
2.4.1 Reference:

2.4.1.1 TM5-820-1, Surface Drainage Facilities for Airfields
and Heliports.

2.4.1.2 TM 5-820-2, Subsurface Drainage Facilities for
Airfield pavenent.

2.4.1.3 ETL 1110-3-345, Drai nage Layers for Pavenents.

2.4.1.4 TM 5-820-3, Drainage and Erosion Control Structures
for Airfields and Heliports.

2.4.1.5 TM 5-820-4, Drainage for Areas O her than Airfields.

2.4.1.6 U S. Weat her Bureau Technical Paper No. 40, May 1961
Rai nfall Frequency Atlas of the United States for Durations
from30 mnutes to 24 hours and return periods from1l to 100
years.

2.4.1.7 NOAA Techni cal Menorandum NWS HYDRO 35, June 1977,
Five to 60-m nute Precipitation Frequency for the Eastern and
Central United States.

2.4.1.8 Rainfall Intensity - Duration - Frequency Curves
available fromthe District Ofice.

I1- 10
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Title

Abi | ene, Texas

Al anogor do, New Mexi co
Al buquer que, New Mexi co
Al tus, Ckl ahoma
Amarill o, Texas
Austin, Texas

Big Spring, Texas
Brownsvill e, Texas

Cl ovis, New Mexico
Dal | as, Texas

Del Ri o, Texas

El Paso, Texas

Fort Pol k, Loui si ana
Fort Smth, Arkansas
Fort Wrth, Texas
Gal | up, New Mexi co
Houst on, Texas

Kill een, Texas

Las Cruces, New Mexico
Lawt on, Ckl ahoma

Use At

Dyess AFB
Hol | oman AFB
Kirtl and AFB
Al tus AFB

Ber gstrom AFB

Cannon AFB

Laughlin AFB

Fort Bliss

Fort Pol k

Fort Chaffee

Carswel | AFB

Fort Wngate

El I i ngt on AFB

Fort Hood

White Sands M ssil e Range
Fort Sill

21 Little Rock, Arkansas Little Rock AFB
Pine Bl uff Arsenal
22 Lubbock, Texas Reese AFB
23 Menphi s, Tennessee Bl ythevill e AFB
24 Ckl ahoma Gity, Okl ahoma Ti nker AFB, Vance AFB
25 San Angel o, Texas Goodf el | ow AFB
26 San Antoni o, Texas Brooks AFB, Fort Sam
Houst on, Kel ly AFB,
Lackl and AFB
Randol ph AFB
27 Santa Fe, New Mexico Sant aFe National Cenetery
28 Shreveport, Louisiana Loui si ana AAP
Longhorn AAP
29 Texar kana, Arkansas Lone Star AAP
Red Ri ver AAP
30 Wchita Falls, Texas Sheppard AFB

NOTE: For those areas not covered by the curves avail able from
the District, references in paragraphs 2.4.1.6 and 2.4.1.7
will be used to obtain the rainfall intensity.

2.4.2 General: The design of stormdrainage facilities for
airfields will be in accordance with TM 5-820-1 and TM
5-820-3. The design of stormdrainage facilities for areas
other than airfields shall be in accordance with TM 5-820- 4,
except as nodified or supplenented by this chapter. Profiles
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shall be required for underground storm drai nage systens and
sections shall be required for culverts.

2.4.3 Determnation of Rainfall Runoff:

2.4.3.1 Methods: Runoff from drainage areas of 2.6 knt (1
square mle) or less will be determ ned by the use of the
Rati onal Fornula as defined below. For drainage areas |arger
than 2.6 knt (1 square mle) when unit-hydrograph data is
avai l abl e or where detail ed consideration of ponding is

requi red, conputation should be by unit-hydrograph and

fl owrouting procedures.

Rational Formula: Q= C(lI-F)A where

is the discharge in cubic feet per second
is the terrain factor

is the rainfall intensity in inches/hour
is the infiltration rate in inches/hour
is the drainage area in acres

>T— 00

TABLE ||

M Nl MUM VALUES FOR SOLVI NG FOR Q IN THE ABOVE EQUATI ON

Dr ai nage Area tc C E
(% Paved) (M nut es)
100 10 1.00 0.0
90 11 . 96 . 6
80 12 .92 .12
70 13 . 88 .18
60 14 . 84 . 24
50 15 . 80 . 30
40 16 .76 . 36
30 17 .72 .42
20 | 8 . 68 .48
10 19 . 64 . 54
0 20 . 60 . 60
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2.4.3.2 Design Storm Frequencies: Design stormfrequencies
shall be in accordance with TM 5-820-1 or TM 5-820-4, as
appl i cabl e.

2.4.3.3 Tinme of Concentration (tc): The nonograph shown on
Plate C73 in this chapter is reconmended for use in
determning the time of concentration. The m ninmmtines of
concentration for various surfaces are as follows: turfed
areas, 20 m nutes; paved areas, |0 mnutes; roofed areas, 10
mnutes. After the time of concentration has been determ ned,
it wll be used to determne the rainfall intensity (1) using
Intensity Duration curves.

2.4.3.4 Design D scharge: For small drai nage systens

(tc = 30 mnutes/or less), "peak on peak" discharges shall be
used to determ ne the design discharge; for |arge drainage
systens (tc greater than 30 m nutes) phased di scharges shal
be used for major trunk lines, and peak discharges for inlets
and m nor |ines.

2.4.3.5 Calculations: Calculations used to determ ne the
di scharge shall be tabulated on the formon Plate CG74 in
Appendi x A; or simlar.

2.4.3.6 The Hydrol ogi c Engi neering Center (HEC) | ocated at
Davis, California has devel oped conputer prograns to conpute
runoff using unit hydrograph procedures. Information on these
and ot her prograns that apply unit-hydrograph and fl owrouting
procedures can be obtained fromthe supervising district’s
Hydr ol ogy and Hydraulics staff through the Technical Leader.

2.4.4 Drai nage Systens:

2.4.4.1 Ceneral: The drainage systemlayout will be designed
to best neet the operational requirements of the facility.

The systemw || be as econom cal as practicable, taking into
consi deration topography, ultimte devel opnent of drainage
area, possible future extension, outfall |ocations, and
coordination wth existing drainage systens and ot her existing
or future underground utilities.

2.4.4.2 Surface Systens:

2.4.4.2.1 Street Drainage: Street drainage will usually be
acconpl i shed by the use of curb and gutter and curb inlets.
Curb gaps will be considered in areas where roadsi de ditches
are used. The center one-third of the street should not
convey runoff during the passing of the design storm

| nverted crown sections for the streets shall not be used
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W thout prior approval. Curb inlets should not be located in
the radius of street intersections, at curb returns, or where
pedestrian traffic is nost likely to occur.

2.4.4.2.2 Channels: The preferred m nimum gradi ent shall be
0.5% with an absolute mninmumof 0.3% Coefficients of
roughness, "n", and maxi mum perm ssible velocities for various
surfaces are listed in Table I11.

2.4.4.2.3 POV Parking and Hardstands: Do not concentrate the

flow of stormrunoff on asphalt pavenent. Convey storm runoff
W thin POV parking areas to perineter curbs by sheetflow |If
it becones necessary to concentrate flow within the parking
area, provide concrete paving at the swale flowine.
Concentrated flow will not be permtted to flow from POV

par ki ng or hardstand areas onto adjacent gravel areas or
turfed sl opes. Sheetflow from parking areas and hardst ands
onto adj acent gravel or turfed areas nmust be exam ned for
possi bl e erosive effects. A recommended net hod for eval uation
and prevention of such erosion is shown on Plate C77 of this
chapter. Due to the large size of hardstand areas at

not or pools, runoff wll normally be best managed by a design
approach limting the size of areas drained by sheetfl ow and
intercepting runoff by drainage structures placed either
within the hardstand or at the pavenent edge. For notorpool -
type projects at Fort Polk, this design approach is nmandatory.

2.4.4.2.4 Culverts: The preferred gradient of culverts shall
be 0.5% w th an absolute m ninumof 0.3% Concrete headwal | s
or end sections will be provided for all culverts.

2.4.4.2.5 Sizing of Culverts: Culverts shall be designed in
accordance wth TM 5-820-4, Appendix B. Inlet versus outlet

control for culverts shall be determ ned and included in the

Desi gn Anal ysi s.
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TABLE |||

SUGCESTED COEFFI Cl ENTS OF ROUGHNESS ("n") AND NMAXI MUM
PERM SSI BLE MEAN VELOCI TI ES FOR OPEN CHANNELS, DI TCHES AND
SWALES IN M LI TARY CONSTRUCTI ON

Maxi nrum Mean

MATERI AL Manning's "n" Vel oci ty(nps)
Concrete, with surfaces as
i ndi cat ed:
Formed, no finish ------------- . 015 ---
Trowel finish ----------------- . 012 ---
Float finish ------------------ . 013 *
Qunite, good surface --------- . 020

Concrete, bottomfloat finished,
si des as i ndi cat ed:

Cenment rubbl e masonry . 030 *

Cement rubbl e masonry,

pl ast ered . 024 *
Rubbl e |ined, uniform section 0. 035-0. 045 2.13-3.96
Asphal t:

Snmoot h 0. 013 3.05

Rough 0.016 2.44-2.74

Earth, uni form secti on:

Sandy silt, weathered 0. 035 0. 61
Silt clay 0. 030 1.07
Soft shal e 0. 035 1.07
d ay 0. 030 1.83
Soft sandst one 0. 040 2.44
Gravelly soil, clean 0. 040 1.83
Natural earth, with vegetation 0. 035-0. 150 1.22 - **

* Velocities should be less than critical and based on cross
section shape and sl ope of channel.

** For projects at Fort Polk, velocity shall not exceed 1.2
nps.

NOTE:
Sel ection of "n" values should reflect anticipated nmai ntenance
conditions and the sel ection of maxi num perm ssi bl e nean
velocity should reflect conditions to be expected foll ow ng
construction.
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2.4.4.3 Underground Systens:

2.4.4.3.1 GCeneral: \Wenever possible, pipe crowms will be
matched in elevations. Profiles of pipes should show all

exi sting and new underground utilities and pertinent surface
features. The m ni num pi pe gradient shall be 0.3% and piping
shoul d be designed to provide a mninmumvelocity of 0.75 nps
and limt outfall velocities to non-erosive values (usually
1.2 to 1.8 nps dependi ng upon soil types). |If non-erosive

vel ocities cannot be attained, erosion protection shall be
provi ded.

2.4.4.3.2 Sizing of Inlets: The design of surface inlets and
curb inlets shall be in accordance with TM 5-820- 4.

2.4.4.3.3 Sizing of Pipes: New underground storm drai nage

pi pes shall be sized by conputation of backwater surface
profiles, using a formsimlar to formshowm on Plate C75 in
Appendi x A of this chapter. The mninmm pipe size shall be
305 mllimeters (12 inches), unless the pipe is a part of the
roof drain system in which case the mninmumsize of laterals
and collector pipes is 102 mllineters (4 inch). Materials for
drai nage and col | ector pipes shall conformw th guide
specification requirenents. The follow ng notes are furni shed
concerning use of the form

- Calculations will begin at the | ower end of the
new system Determine the elevation of the water surface at
the outfall, or assunme that the hydraulic gradient is at the
crown of the pipe, whichever is higher.

- If the hydraulic gradient goes below the invert of
a section of pipe, at the next structure upstream set the
hydraul i c gradi ent elevation equal to the critical depth of
t he downstream pi pe or the hydraulic gradi ent elevation,
whi chever is greater.

- To determne the loss coefficient "K' at
structures (Colum 11), allow a loss of 0.10 for each of the
fol | ow ng:

Manhol e or inlet structure

Each additional incomng line

Inflow at the structure (surface inlet, etc.)
Change in pipe alignnent

Change in pipe sl ope

Change in pipe size
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- Designers are warned that the coefficient of
friction "n" varies significantly for the various piping
materials listed in the specifications. The designer shal
verify that pipes are properly sized for all piping materials
included in the project specifications. Separate backwater
conput ati ons shoul d be perforned for concrete and unlined
corrugated netal pipes to ensure that pipe sizes are
conpatible wwth material options. Variations in pipe sizes
requi red by such conputations shall be indicated on the plans.

- Wen phasing of discharges is required (see
paragraph 2.4.3.4), conputations shall be tabulated on a form
simlar to Plate CG-76 in appendix Ato this chapter.

2.4.4.4 Subsurface Drainage: The district wll usually be
aware of field conditions requiring subsurface drai nage and
wi |l provide the designer with sufficient soil and flow
information to design the system Design of such facilities
will be in accordance with TM 5-820-2 and ETL 1110- 3-535.

2.4.4.5 Roof Drainage: Downspouts will be connected to an
under ground col | ection system whenever a new or existing

under ground storm drai nage systemis in the vicinity of the
new facility. Stormwater will not be discharged into
sanitary sewers. Gading adjacent to structures shall direct
storm wat er di scharged from downspouts onto splash bl ocks away
fromthe structure, and protective neasures wll be provided
where down spouts discharge onto erosion susceptible soils or
gravel surfaces.

2.5 Qutside Uility Systens:
2.5.1 Reference:

2.5.1.1 HQUSACE Architectural and Engineering Instructions -
Design Criteria (USACE AEl).

2.5.1.2 ML-HDBK-1008C, Fire Protection for Facilities

2.5.1.3 TM5-813-1, Water Supply, Sources and Ceneral
Consi der ati ons.

2.5.1.4 TM5-813-3, Water Supply, Water Treatnent.
2.5.1.5 TM 5-813-4, Water Supply, Water Storage.

2.5.1.6 TM5-813-5, Water Supply, Water Distribution Systens.
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2.5.1.7 TM5-814-1, Sanitary and Industrial WAstewater
Collection - Gravity Sewers and Appurtenances.

2.5.1.8 TM5-814-2, Sanitary and Industrial Collection -
Punmpi ng Stations and Force Mins.

2.5.1.9 TM5-814-3, Donestic Wastewater Treatnent.
2.5.1.10 TM 5-848-1, Gas Di stri bution.

2.5.1.11 TM 5-848-2, Handling of Aircraft and Autonotive
Fuel s.

2.5.1.12 TM 5-630, Natural Resources and Land Managenent.

2.5.1.13 ASCE - Manual and Reports on Engineering Practice,
No. 37, Design and Construction of Sanitary and Storm Sewers.

2.5.2 (Ceneral:

2.5.2.1 No main, principal line, or part of a utility system
shoul d be | ocated or sized without first considering future
construction as proposed by the master plan. Extensions of
existing utility mains should take future loads into
consideration to evaluate the cost of overbuil ding.

2.5.2.2 Most utility services in built-up areas shall be
underground, with the possible exception in warehouse and

i ndustrial areas where above ground service will not conflict
with the architectural character

2.5.2.3 TI 800-01 outlines general criteria for siting of
utilities for facilities at Arny installations.

2.5.3 Locations:

2.5.3.1 Underground utility lines such as sanitary sewer,

wat er, and gas, should not be placed under existing or
proposed pavenents, but preferably between back sl ope of road
ditch and building, or back of curb. Such utilities may al so
be | ocated al ong approxi mate centerline of |arger bl ocks.

D agonal alignnments in future construction areas shoul d be
avoi ded. See TM 5-813-5 for relative |ocation of water and
sanitary sewer |ines.

2.5.3.2 Do not |ocate above ground utility features in front
of, or in such a manner as to detract fromthe facility, make
| andscaping nore difficult, or restrict or negate close-in

recreational areas (e.g., a fire plug placed in the m ddle of
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a planned court and recreational area between buildings wll
void the primary purpose of the court).

2.5.3.3 High pressure gas |ines shall not be closer than 30
meters froman occupi ed buil ding wthout special protective
provi si ons.

2.5.4 \Water Distribution: Design shall be in accordance with
TM 5-813-1, TM 5-813-5, and M L- HDBK- 1008C and AFM 88-10,
Chapter 6. \Wen existing water mains are extended, the
necessity for pressure tests, |eakage tests, and sterilization
of the new portions creates need for valves for isolation of
the extensions fromexisting lines. Project designs shal

i nclude provisions for valves to be installed, if none exist,
at points where new extensions connect to existing mains. The
valves will be available for future use to aid in isolating
areas of the distribution systemas indicated in paragraph 12,
TM 5-813-5. Engi neering studies shall be made to determ ne
validity of indicated exceptions to these valve requirenents

i n special cases such as a very short extension or where a

val ve was previously provided a short distance fromthe end of
an existing main.

2.5.4.1 Donestic: Velocities in water |ines shall be kept
under 2 neters per second to prevent possible water hamer
effects. Meters shall be provided when requested by the using
servi ce.

2.5.4.2 Fire Protection: Design shall be in accordance with
t he applicable sections of the references listed and the

Nati onal Fire Codes prepared by the National Fire Protection
Associ ation. Post indicator valves (PIV's) for fire protection
sprinkler systems will be installed according to NFPA 24 and
in locations that mnimze the risk of mechani cal damage. |f
this is not possible, bollards or guardrails will be used to
protect the PIV's. \Were val ves cannot be properly guarded or
they will interfere wth user operations, outside screw and-
yoke valves in pits will be used. The installation fire
departnment will be consulted on the need for and type of valve

supervi si on

2.5.4.3 Turf and Landscape Irrigation: For projects where
irrigation systens are authorized, preparation of plans and
specifications to provide such facilities will be acconplished
by the designer of the turf and | andscaping. Irrigation
systemdesign will normally consist of a perfornmance
specification and a site plan delineating limts and types of
requi red coverage. Application rates will be in accordance
wth Section VI of TM5-630. Specific systemrequirenents
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(type of valves, controller, etc.) will be obtained fromthe
Usi ng Servi ce.

2.5.4.4 Provide profiles for water distribution and supply
I i nes when crossings of other new or existing underground
utilities will occur and the crossings are not otherw se
profil ed.

2.5.5 Sanitary Sewers: Design shall be in accordance with TM
5-814-1 and ASCE Publication No. 37. The design should ensure
flow velocities that will nmaintain self-cleansing action.
Provide invert elevations for all cleanouts and manhol es.
Provide profile for all sewers involving nore than one

manhol e.

2.5.6 Gas Distribution: Design shall be in accordance with
TM 5-848-1. Provide neters, when requested, by the using
servi ce.

2.5.7 Arcraft and Autonotive Fuel Supply and Distribution:
Design shall be in accordance with TM 5-848- 2.

2.5.8 Ql-Water Separators:

2.5.8.1 Ceneral: Ql-water separators will be provided for
the pretreatnment of wastewater containing free-floating oils
and grease prior to discharge into sanitary sewers. In
addition to the requirenents bel ow, the designer shal
determne the pretreatnment limts required by the receiving
wastewater utility and shall be sel ected or designed to neet
t hese discharge limts.

2.5.8.2 Prepackaged Separators: The use of manufactured,

pr epackaged separators, through utilization of a
performance-type specification, is recormmended for the
pretreatnment of wastewater such as that collected by floor
drains in maintenance shops. In such cases, attention nust be
given to the anticipated flowrate and the quantity of dirt
and grit contained in the wastewater. Hi gh-vol unme wastewat er
containing |large anounts of solids will usually require design
of a cast-in-place separator as discussed bel ow.

2.5.8.3 Cast-in-Place Separators: Cast-in-place reinforced
concrete separators will normally be required for the
pretreatment of wastewater generated at outdoor facilities
such as washracks. Such separators are usually nore
econom cal than comercially manufactured separators designed
to treat the high flowrates characteristic of these types of
facilities. Where |large quantities of sedinents are expected,
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a grit chanber will be provided either upstream of the
separator, or integrally with the separator at the upstream
end of the separator. 1In all cases, when the flow rate
resulting fromstormrunoff significantly exceeds the normnal
operating flow rate, a bypass wll be included in order to
divert the stormwater into the storm drai nage system i nstead
of allowing it to flowinto the treatnent system Design of
cast-in-place oil/water separators wll generally conformto
Chapters 5 and 6 of the Anerican PetroleumlInstitute's Manual
on Disposal of Refinery Wastes and w || provide m nimm
detention tines for Arny projects. Standard configurations
and design paraneters devel oped fromthe referenced
publications are shown on Plates C70, C71 and C72 of Appendi x
"A" of this chapter. Slotted, rotation-type or belt type oi
ski nmer and waste oil storage tanks will be provided in
accordance with user requirenents.

2.5.9 Corrosion Control:

2.5.9.1 General: Cathodic protection shall be provided as
required by Chapter VI (Electrical) of this manual.

2.5.9.2 Cathodic protection is not normally required for cast
iron pipe, ductile iron pipe, or other nmetal gravity storm
drain or gravity sanitary sewer |ines.

2.5.10 Materials: Provide all viable pipe options listed in
t he specifications.

2.6 Fencing:

2.6.1 Reference:

2.6.1.1 FM 19-30, Physical Security.

2.6.1.2 AFM 86-2, Standard Facility Requirenents.

2.6.1.3 TM5-853-1, Security Engi neering — Project
Devel opnent

2.6.1.4 TM5-853-2, Security Engineering — Concept Design
2.3.1.5 TM5-853-3, Security Engineering — Final Design
2.6.2 Requirenents: Fencing wll follow the general outline
established in FM 19-30 and AFM 86-2. The using service wl|

establish the type, height, and extent of fencing required.
Plates Cl1 and C2 of Appendix A of this chapter show standard
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details of unsensored security fences. Details of sensored
fences are available on the Internet through the Corps of
Engi neers TECHI NFO syst em

2.7 Railroads:
2.7.1 Reference:
2.7.1.1 TM5-850-2, Railroad Design and Rehabilitation.

2.7.1.2 Anerican Railway Engineering Associ ati on (AREA)
Manual .

2.7.2 General: Design shall be in accordance with TM 5-850-2
and the AREA Manual. Type of service required will be
provi ded by the using service.

2.8 Turf and Landscapi ng:

2.8.1 Reference:

2.8.1.1 TM 5-803-13, Landscape Design and Planting Criteria.
2.8.2 General:

2.8.2.1 The livability and pl easant ness of appearance of a
mlitary installation can be vastly inproved by the judicious
sel ection and placenent of trees, shrubs, and grassed areas.
The tendency to over plant when | andscapi ng shoul d be avoi ded.
Pl anti ngs shall be planned to not provide a hiding place for
terrorists aggressors to hide or place a bonb to attack the
facility. See criteria in TM 5-853-1, TM 5-853-2 and TM 5- 853-
3. Plate &4 in Appendix A of this chapter contains typical

| andscape details.

2.8.2.2 Cost estimtes devel oped in the planning and
progranmm ng stages nust include provisions for erosion
control, landscaping, and irrigation facilities where
appropri ate.

2.8.3 Design:

2.8.3.1 Particular enphasis shall be placed on utilizing

pl ants that are adaptable to the Southwest. Plants selected
shall mnimze the need for irrigation while maxim zing the
cooling benefits (e.g., shading w ndows and condensing units).
Consi deration shall be given to mnimzing the problens caused
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by the run-off of rainwater through the use of pavers with
voi ds that permt absorption into perneable soils.

2.8.3.2 Erosion control and | andscapi ng shall be conpletely
coordinated with the other site devel opnent el enents, even

t hough | andscapi ng may be contracted apart fromthe project
and its site devel opment work. Standards of the appropriate
techni cal specialty shall be foll owed. For additiona

| andscape desi gn gui dance refer to Architectural Chapter I11.
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APPENDI X A
CHAPTER 1 |

STANDARD DETAILS, CRITERI A | LLUSTRATI ONS
STORM DRAI NAGE DESI GN Al DS

1. Plates Cl1 through &4 are standard designs avail abl e on
CADD. These plates nay be obtained fromthe district
supervi sing the design

2. Plates C5 through C72 illustrate criteria, and show
standard details that should be incorporated into the design
where appropriate. Criteria illustrations included in this

section are intended to clarify specific criteria requirenents
that are stated el sewhere in this chapter or appear in
criteria referenced herein. The standard details represent
many of the comonly used details required in mlitary
designs. It is to be noted that many of the details are of
general nature and will require sone editing to fit specific
desi gn requirenents.

3. Plates C73 through C77 are design aids for storm drai nage
conputations. Plates C74 through C76 typically should be
included in the design analysis to present the storm drai nage
conput ati ons. Alternative/equival ent ways of presenting the
drai nage conputations nay be used provided they clearly show
the analysis in a way that an engineer may reviewit.
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Pl at e No.

Cr7

C10
Cl1
Cl2
C13

C14

C15
Cl16
C17
C18

C19

C20

TABLE OF CONTENTS

Title

CHAI NLI NK FENCE

Chainlink Security Fence Details
Chai nlink Fence Gate Details

TRAFFI C METAL BEAM GUARDRAI L
Met al Beam Guard Fence Details
LANDSCAPI NG

Landscape Detail s

PARKI NG AREAS

Par ki ng Area and Drive Distances from Streets,
I nt ersections and Buil di ngs

Typi cal Service Drive Turn-Around

P.O V. Parking Area - Layout Standards

P.O V. Parking Area - Notes to Designer

End Island Detail |
End Island Detail |
End Island Detail |
Typi cal Sections of
Wheel Stop Details

|
|1

Di vider Strips
TRAFFI C SI GN PCOST

Traffic Sign Mounting Details

S| DEWALKS

Handi capped Curb - Ranp Details
Sidewal k Details

Concrete Sidewal k I ntersection Details
Sidewal k Drain Details

SPLASH BLOCK

Spl ash Bl ock Det ail

MOW STRI P

Concrete Mow Strip Detail
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TABLE OF CONTENTS (cont.)

Pl at e No. Title

DUMPSTER PAD
C21 Dunpst er Pad Det ai |
VEH CULAR PI PE GUARD
C22 Pi pe Guard Det ai

ROADWAYS AND PAVEMENT

Cc23 Typi cal Road Section - Rigid

C24 Typi cal Road Section - Flexible

C25 Typi cal Road Section - G avel

C26 Construction Joints (Plain Concrete Pavenent)

Cc27 Contraction Joints (Reinforced Pavenent)

C28 Contraction Joint (Plain Concrete Pavenent)

C29 Construction Joints (Reinforced Pavenent)

C30 Joint Sealant Details — Roads, Streets, and Open
St or age Areas

C31 Expansi on Joints

C32 Juncture of New Fl exi ble and New R gid

Pavenent
C33 Juncture of New Rigid and Exi sting Flexible
Pavenent

C34 Juncture of New Fl exi ble and Existing R gid
Pavenent

C35 Juncture of New Fl exi ble and Existing Fl exible
Pavenent

C36 Concr et e Header Det ai

C37 Ri gid Pavemrent Wth Curb and Gutter

C38 New Fl exi bl e Pavenment Wth Curb and Cutter

CURB AND GUTTER

C39 New Curb and Gutter Abutting Existing Flexible
Pavenent

40 New Curb and Gutter Abutting Existing Flexible
Pavenent

1 Standard Barrier Type Concrete Curb and Gutter

42 Mount abl e Concrete Curb and Gutter

43 Curb Term nal Detail
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Pl at e No.

C44
CA5

C46
ca7

C48
C49
C50
C51

C52
C53

C54
C55

C56
C57

C58
C59
C60
Co1
C62
C63

TABLE OF CONTENTS (cont.)

Title

PAVEMENT REMOVAL AND REPLACEMENT
FOR UTILITY | NSTI LLATI ON

Pavenent Repl acenent Detail (R gid Pavenent)
Pavenent Repl acenment Detail (Flexible Pavenent)

STORM DRAI' N MANHOLE

St andard Manhol e Detail s
Precast Storm Drai n Manhol e

STORM DRAI N | NLET

Standard Curb Inlet Details
Mountable Curb Inlet Details
St andard Surface | nlet
Surface Inlet Gate and Frame

STORM DRAI N HEADWAL L

Type A Concrete Headwall for Concrete Pipe
(Single Pipe - 90 Deg.)

Type B Concrete Headwal |l for Concrete Pipe
(Multiple Pipes - 90 Deg.)

Tabl e of Di nensions - Type A& Concrete Headwal | s
Tabl e of Di nensions - Type A& Concrete Headwal | s

STORM DRAI N CURB GAP

Curb Gap Wth Pad
Curb Gap Wth Chute

SANI TARY SEVER

Sanitary Sewer Manhol e Notes

Sanitary Sewer Manhole Details (Cast-In-Place)
Sanitary Sewer Manhole Details (Precast Concrete)
Sanitary Sewer Manhole Details (Precast Concrete)
Typi cal Section - Drop Type Sewer Connection

Typi cal C eanout (Sanitary Sewer)
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C64
C65
C66
Co7

C68
C69

C70
Cr1
Cr2

Cr3
Cr4
C75

Cr76
Cr7

TABLE OF CONTENTS (cont.)

Title

FI RE AND WATER UTI LI TY

Typical Fire Hydrant Setting
Detail - Post Indicator Valve
Detail - Val ve Box

Thrust Bl ock Details

GAS UTILITY

Typi cal Gas Service Connection
Bl ow-of f and Drip

O L/ WATER SEPARATCR

O |/ Water Separ at or
Ol /\Water Separator (wth Sedi nent Chanber)
Details - Inlet Tubes & Reaction Baffles

STORM DRAI NAGE COVPUTATI ONS

Nonmograph For Time O Concentration

Runof f Conput ati ons

Table - Size and Profile of Underground Storm
Dr ai ns

Tabl e - Phasing of Discharge for Storm Drai nage
Anal ysis of Slope Erosion Due To Sheetfl ow
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LINE_POST

EXTENSION ARM DETAILS

N.T.S.

CORNER POST

STEEL POST SCHEDULE

MNMUM_OUTSIDE DIMENSIONS (NOMINAL)

USE AND SECTION
FABRIC LESS THAN 1800mm 10 OVER_2400mm
Corner. End & PulPosts
Tubulor - Round €0 mm 00. 73 mm 00. 100 mm 0.0
Tubuior - Squore %0 mm S0. 64 mm SO 75 mm S0,
C-Section (Roa-Formea) 90 mm = 90 mm 90 mm s 90 mm —_—
Line Posts
Tubulor - Round 48 mm 00. €0 mm 00. 73 mm 00.
H-Section 57 mm x 43 mm 87 mm x 43 mm 57 mm x 43 mm
C-Section (Ros-Formea) 48 mm x 41mm 37 mm x 43 mm

Top. Bottom & Broce Rods|

Borbegwire apron on exlonsion oSN
AY I || ]
<7 ) | 3009 || |
\Top rofl "\ Tension Wire
] Line Post
/ Tie wires
Brace Rail Chain-iink Fobric
Corner,end, (9 goge.524 mm mesh) g LUine Post —1
o pull posi—1 Y
Tle wires 5
Bottom of fabrlc 4
Truss Rod
10 mm min.dlo)
R|  7ension wi ]
s i Grode EIX sl
Bottom rail 1. Tle wires
£ Eip 53; ttypJ
5 *| 250 mm_min.dlo.
Congrefe Bose
G-goge tie wires
{6/0 mm oc.mox.)
3050 Maximum 3050 Mozimum
T Line posis o be equally Spaced
CHAIN-LINK SECURITY FENCE DETAIL
N.T.S. Tension Bond robric
B 2 gsa Iy 0 e
< Fabric
TOP OR BRACE RALL ATTACHMENT
M
Tenslon Band @
Tenslon bar o
,5’:‘: :‘I’:ﬂl © | angoge eacn rabric link
< Tension Bor
o Corriage Boit

Truss Rod
(10 mm min.dlaJ)
ROUND POST

=X

H-BEAM
BRACE RAIL CLAMP DETALS

TRUSS ROD AND BAND

END OR GATE POST DETALL

)

<
TENSION BAND DETALL

FASTENING DETAILLS

Line
Post —~|
8 mm dla. g
copper-clad stee!|
ground rod

1D 31V1d

3050 max.

3050 mox.

wore:
S e eleea PR .
BRACE PANEL DETAIL

N.T.S.

GROUNDING DETAIL

Tenslon wire
O)_L'

Tubulor - Round 42 mm 00.
Tubulor - Squore 38 mm 0.0.
H-Section 41mm x 38 mm

41mm x 32 mm

C-Section (Roli-F ormed)

Tle Wire
(380 mm oc.mox.ond
?‘;ﬂ within m mm from
fabric) J fabric)
H-BEAM ROUND POST

LINE POST ATTACHMENTS

- sewre
Site~ Double rail end

NOTES:
L Detalls Mmlawrlfyrealrms and are not Intended to Iimit other types of fence

2. Wire Hes, ralls, posts,and br mwonlmwo:ladllnfm
alignment. n-llmrwlcsmﬂbeplmdmllnm"amd secure areo.

3. C-Sectlon posis shall be Installed so that the vold Inslde the post is compietely filled with
concrete up fo the top of the foundation.
4. Bottom rall sholl be attached 1o doudle rall ends using 10 mm corrioge bolls as shown.

Fooric

BOTTOM RAIL DETALS

N.T.S.




— ‘\ H “ i Lock Pin (typJ
S0
‘\Tgp rall N Tenston Wire
. Line Post
/ Tie wires 45 degrees.
Brace Rail Chaln-link Fabric
(9 gage,524 mm mesh § Line Post — ™1
Corner,end, S|
or pull post- ©
Tle wires 5
Bottom of fabric “
Truss Rod
(10 mm min.dia)
Q|  Tension wire. 8
mﬂ_’f e " = roce PIx il
- Bottom rail 218 Tle wires Fog
. < p Rings (typ.
210 om_MIn.Dig |- N g | 250 mm_min.dle.
. 8 Concrefe Base - h
. o
STE F :
e ol 2 =2 F-gage tie wires
(60 mm oc.max.)
3050 Maximum 3050 Maximum
T Line posts to be equally spaced
CHAIN-LINK SECURITY FENCE DETAIL
N.T.S. Tension Band .
(360 mm oq.max.and within 100 mm from fabric
fop and boffom of fabric)
< Fabric
TOP OR BRACE RAL ATTACHMENT
<3
Tension Bond Tenslon bar fo
P ,’:;’n" o © ) engage each fabric link
Tension Bar
Truss Rod (D Carriage Bolt

Concrefe Base:

Barbed-wire apron on extenslon arma%

300

50 (TYP)

(10 mm min.dia)
ROUND POST

=X

H-BEAM

END OR GATE POST DETALL

~>
;Tsns/on wire
=

TRUSS ROD AND BAND

BRACE RAIL CLAMP DETALS

TENSION BAND DETAL

mm plain pin

r/vsred Tlush (fyp)

LINE_POST

Tie Wire
X380 mm o.c. mx% o wire
within 100 mm from

fop and botfom
o fanric) fop ond 2

T

R

IND P

mm_oc.max.ar
within 100 mm from
bottom

CORNER POST

EXTENSION ARM DETAILS

N.T.S.

mm plain pin
f/vered flush (typ.

STEEL POST SCHEDULE

USE AND SECTION

MINIMUM OUTSIDE DIMENSIONS (NOMINAL)

FABRIC LESS THAN 1800mm

FABRIC 1800mm TO 2400mm

FABRIC OVER 2400mm

Corner, End & PullPosts

Tubular - Round
H-Section

C-Section (Rall-Formea)

57 mm x 43 mm

48 mm x 41mm

57 mm x 43 mm

57 mm x 43 mm

Tubulor - Round 60 mm 0D 73 mm Q0 100 mm 0.0
Tubulor - Square 50 mm SQ. 64 mm SQ. 75 mm sQ
G-Section (Roll-Formed) | 90 mm x 90 mm 90 mm x 90 mm
Line Pasts
48 mm 0D. 60 mm 0.D 73 mm D.D.

57 mm x 43 mm

Top. Bottom & Brace Rails
Tubulor - Round
Tubulor - Square
H-Section
¢-Section (Roll-Farmed)

42 mm 0.0.
38 mm 0.0
41mm x 38 mm

41 mm x 32 mm

ind

ic)

NOTES:
1. Details shown are

LINE POST ATTACHMENTS

sectlons and methods of Installation.

"Moo 7o) tension wire
Line
Post—=1 Pull Post [N~ Line Post
Brace Ralls’ race Ralls
Truss Rod Truss Rod
3050 max. 3050 max.
NDTE:

1D 31V1d

BRACE PANEL
S

Provide brace panel whenever
straight runs exceed 152.4 M.

DETAIL

FASTENING DETAILS

Secure Side ~

Double rail end

/0 mm Carriage bolt
w/peen threads

A\

fo clarlfy requirements and are not Intended fo limit otter fypes of fence

2. Wire tles, ralls, posts,and braces shall be constructed on the secure side of the fence
alignment. Chaln-link fabric shall be placed on the opposite side of the secure area.

3. C-Section posts shall be Installed so that the void inside the post is completely filled with
concrefe up to the fop of the Foundation.

4. Bottom rall shall be attached to double rall ends using 10 mm carriage bolts as shown.

Fabric

N.T.S.
Fence Post-
*8 AWG solld
copper wire ‘\
10 3
g "y
Elb Wolded exoftormic weld
Jl or approved clamped-type
| fitting of copper
Line Post
S
19 mm dia. S|
copperclad steel e
ground rod —
R

GROUNDING DETAIL

Botfom Rall

9-gage tie wires
(610 mm 0. max.}
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6 sirands of barbed
wire (iypJ)

Fence Faric

AT

1 : _‘\ 1L
I | \ |
Fenge fabric tlyp)
[ Tap fension wire or
6 stronds of borbed /raflusnedneuryﬂ
/ wire itya)
| I [ 1
] [ [ 11
: \Bma roll ttyp)
1 Hinges (typ) ™ Line post
1 Botlom fension M Truss rod (typ]
L] wire
Ing post | H— &roce roirtym
= Grade line
| : Il (
| il | E
gz I T
1 o s i 4 | || | i em G e ™ |
SR R ) u
100 mm O.0. & less |_|
] o ]
g ELEVATION
DOUBLE SWING GATE (TYPE FE7 FENCE) GATE POST 3GHEONE
Soweut Exist.curd & (FOR TYPE F REINFOR ARBED TAPE)
| {ruuwn o Entt OR TYPE FE8 ADD REINFORCED BARBED TAPE o o vom | ooraoe oscaon
(NOMINAL) (NOMINAL)
- \/’a':y.% ||“|||| 1830 mm or less e
o a . | £ E ™ | wm o
Com |I|||||| o e
_ U
More thon 5490 mm 2% mm 00
| 75 mm min,
PLAN OFFSET HINGE STANDARD HINGE
A A &
- Py
13 mm dlo.Orop Rod ™
TEL] (Industry Standard) d
/ PL.Conc.
[~ () B
E | gg ,| |"- p= == =1 B,
AF JU od&e
T 20 | LATCH DROP_ROD
SECTION _GATE_KEEPER _ ASSEMBLY ASSEMBLY
GATE POST DETA ROP ROD FQUNDATION {70 HOLD GATE OPEWI
R .""; TTER SWING GATE DETAILS

NTS.

Vlf"ﬂl barbed
6 strands of oo i rap munn uire
barbed wire S elvonds of or rall s specil|
\ A vorvea wire

Gote post—1

Fence fabric
v

I
U]

PERSONNEL GATE
TYPE FE7 FENCE

Tes:

1. Detods shown ore to Clorily rmurlnln ond ore ml llm 10
Lnit other type of fence sectons ond methods of ins

2. Swing Gotes shollbe m!ruchd with drop rods, mﬁl lﬂlch ‘ossembly
ond qale keepers excepl os noled.

3 Migole fromes snolibe 0 minmum 48 mm nomingl tround) or

Coniroetors oplion o weided nonzonloibroce moy be used in
Keu of lruss rods lo broce olwelded gole fromes. The
Controctor sholibe responsble for the proper rigid construction
of dwla

.

- (stondord)

- m (U"l‘ll bet te 18
Opening lween posts)
EXAWPLES: r:uunomzc g T -

-48-50-H0-6
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END OF RAL FOR PAYMENT
ECTDI 15 REQUIRED

—§¢ POST BOLT SLOT

TERMINAL ANCHOR SECTION

) 2 POST ADJACENT TO TERMINAL ANCHOR SECTION

RAL ELEMENT SHALL BE Of 25 FOOT LENGTH

“NOTE! THIS DIMENSION MEASURED TO CENTER OF SPLICE
WHEN 1S USED.

8:3/8" « 2" BOLTS WITH 8-2}¢~ » 4~ WASHERS

(2:2 1% » T-2%," PLATES MAY BE us:n-}
R IE S
ad

167 % 6 x ¥ x V- AWy GRADE:
Eurrowmz!s TOP OF
6 » 6" x¥" WELDED TO ANGHOR

I | SPACED AT 126"
)

ELEVATION OF TERMINAL ANCHOR SECTION

RMINAL CONNEC T
T cToR FOOT RAL ELE!

T AND ONE 25 MENT
OII.V AT LOCATIONS SPECFIED ELSWHERE ON

PROVIDE 4 ADOITIONAL HOLES N END
OF TERMINAL RAL SECTION

TERMNAL
AL

TERMINAL ANCHOR POST

NOTE! THIS POST REQUIRES 4 ADDITIONAL HOLES (W OR FIELD)
N THE TERMINAL RAL MEMBER WITH 8-5/8 BOLTS
WASHER PLATES AS SHOWN FOR ATTACHMENT.

€ 0 WY = -3

T!lﬂ.lll. ANCHOR SECTION SHALL CDNSIS" OF A TCRMINAL ANCHOR
AND WRLL E REO\MED
THE PL.

5-*5

it

275 |

: § POST BOLT SLOT + |
3| = = |
- 125 e
$ B '
¥ SLOT Ya=s2¥3" *r
vl BACK-UP PLATE a T
_— €
‘-; TERMNAL 4
RAL.

OPTIONAL TERMINAL ANCHOR POST

2 e, | o,
\
]

Y-

CONNECT
(SEE DETAL)

SAME AS SECTION THRU RAL ELEMENT
TERMNAL _SECTION

NOTE: THIS OPTIONAL POST REQUIRES THE USE OF THE 1CA.

T

-
"y o
et

/ _—TERMINAL ANCHOR POST

\w- SQUARE » 2°-4" DEEP
OR 33" DIA ROUND (MmN}
8Y 24" O€

[———PLACE FACE OF POST APPROX.
ON € OF ANCHOR

ONE % BOLT -n)’. on/
WASHER Jp~ § HOLE N POST

OPTIONAL TERMINALCONCRETE ANCHOR

TERMINAL CONCRETE ANCHOR

6"26"x14" TREATED
TMBER SPACER

BEVELED TOP BEVELED TOP.

ONE %~ BOLT -/l)'." oD/

WASHER, " § HOLI
z--o--

—r
—

]

WOOD LINE POST DETAL
NOT TO SCALE

_WOOD LINE POST DETAL_
(BLOCKDUT)
NOT TO SCALE

/a"

v

OVAL SHOULOER
BUTTON HEAD ([m:[*'
ANCHOR OR SPLICE BOLT%" NUT

POST BOLT: SMLAR EXCEPT LENGTH
( %" HEX BOLTS REOURED FOR TERMINAL CONNECTOR )

3 ] TERMINAL ANCHOR POST
F 187 WA, ROUND BY
50 £-0" DEEP OR 16"
| I SQUARE BY 50"
OEEP ANCHOR
=
i —

TERMINAL CONNECTOR WITH 4-7/8" BOLTS FOR ATTACHMENT
THE ANCHOR POST.

DO NOT USE WASHER
BETWEEN BOLT HEAD
& RAL ELEMENT

‘ALIGN SLOTS OF
PLATE AND RAL

_POST CONNECTION
L

LESS THAN
38" COVER:

0

2'-0" OR MORE USUAL

Var

T

& 3"EEI. PLATE

A

B

Tle o|-f

|
Hoe |

FILL

S
L) Tec) T CONNECTION TO
Ve Fomue
vuzs) om0 m’:’m A5 va ungn there
0 as0r e OvER" CLVERT SLAG
m:m . sun ¥ o)
e STEEL PLATE
Low FLL CULVERT
POST_MOUNTING

_GENERAL NOTES

Pl fetsn Sl HHR S BB ThESTT) IO et Wi ofiew o

2 A1 TIE GPTION OF TIE CONTRACIOR THE RAL ELEVENTS FOR GUARD FENCE UAY BF FURMSIED M
TR \2//08 75 FOOT WOWSA. LENGTWE WiTH FUSTS SOLT SLOTS FOR COMMCTOW 1O AOBTS.

3. BOLTS Sy, 6C OF SUFFCENT LEMGTH TO EXTEND TWIOUGH T FULL TWOWRISS OF T st M40 MO
WORC THAN Yo~ @EYONO 11

4. THE TOP OF THE TEMMNAL MNCHOR AOSTS D AL STEEL AITTINGS THEREON SMALL BE GALVANZED &
W OF 10 AS SHOWN,

-

BT o T T R e g

6. THE TCRUMAL ANCHOR POST DAL BC SET IN CLASS "A~, "~ OR “C~ CONCRETC N ACCORDANCE.
ITEM, “CONCAE TE FOR STRUCTURES- OR SET -co-u!l:nm-m Tt “connCie
SHALL 1O THE 80 M1EM AEQUNG COWS

i Y & 3 L £3 O THE T0P OR 80T C03 miI HGH
ERARR TR PR
AN MCHOR OTHER THAN A TERUNAL ANCHOR POST SHALL CONSST OF A COMMECTION SMLAR TO THE
Rax SPLCC OF SamA® 1O Tl TCRUSAL COWSCTOR

9. SPLON FIORCATON ML BE REQURED N ETALLATIONS HAVIG & CLRVATURE OF LESS THan

o T R AT T S P TR £
i 0 AT ¥-TA"

" BB RISITLAN S TS oo e w000 st ones

1. CRONN WL BE WOENED TO ACCOMODATE GUARD FENCE.

RS TR AT SO B Hhobae 7 S m@'ﬁh&ﬁ‘» ekt Rsfyre s

B Uacts Olicamss QAWM & TUE DLAYL QUARD ECNCE PLACCO I TUC ViCeaTY OF CLRGS BuALL B
BLOCKED OUT SO THAT THE FACE OF S LOCATED ORECTLY otiow OR (v THE FACC Of aw.
AL FLACCO OVCR CURSS Srii B¢ BBTALLEO 50 THAL Ti€ POST SOLT 1 LOCATEO APPROSMATELT

90 THOGISS, WES THCKNESS, M0 OEPTH OF WELOED POSTS AMD SPACERS SHALL EOUAL OR EXCEEQ
THE GRS OF A ST ROLLED w8s8.5.
7. SICEL POSTS AND SPACERS SHALL MECT THE REQURCMENTS OF ASTM A:-36. 8OLT HOLES SMALL BE
WEB MO EOGE OF FLANGE OF SPACERS AND POSTS.

AGEET . SR it oo 0 S

A0JACENT 25 MBOF (S OPTONAL FOR ONE-WAY TRAFFIC COMDTIONS ON THE DOWNSTREAM END OF

GUARD FENCE.

1D WASIERS USCO WTh ME COMT % SPLCE OOLTS M0 NUTS, THAT ARE PROVID FOR TERMAL
COMECTIONS A0 OR TEMMIAL PUSTS Suu Wers3 ¥, OF I 10 D
27 0.0.40.134 (ANSIB27.2) NARROW TYPE A PLAN WASHRS.

20. GACK.UP PLATES SMALL CONFORM TO THE MATERULS AMD CALV: €0 FOR

MEZNC REQUREVENTS. SPECK
DR PO STULBE T TR NS eSS S The Rk EL T “seo.

TNOT T0 SCALE
W x ¥4~ SLOTTED HOLES . . - I W) Ve 2 Wty SLOTS
_RAL_SPLICE NTERMEDIATE POST r
TNOT TO SCALE
LA
%, | B
ROLLED OR WELDED STEEL POST AND SPACER
-axu DR WEx9.0 SPACER 14~ LONG, SEE NOTE. 228 ! 6-3, | PAiis | o4 | ¥2¥e sors
WASHER AND HEX NUT.¥e"
| - . a3 SLOTIED HOLE P 13-6%4" P
s CPTIONIL) HOLES IN POST MO SPACERS ELEVATION OF NORMAL 12Y,F00T RAL ELEMENT
. s
2 E€ACH SPACER TO BE ATTACHED _
A 2-0- | | T0 POST with Two%%~ i 2%
i. 23 BOLTS, € SYM. AB'T.
L 2 | [ s:.’t:rzn soues
- " x
8l <]\ coce o crown
o
A 3 €0GE
i METAL BEAM GUARD
< SHOULOER]
n ::ogts:ms; Toe stec.
EY :o;f: OF SOUARE rov 'DTE!AC;lEJH. SECTION u:: 3 uszcn S“I.EBHTI.V OFFERENT l__ E N C E D E T Al L S
SECTION THRU GUARD RAL

STEEL LINE POST

W6x9.0
*5'-6" LONG
(BLOCKOUT)




2990 (LancE TREES)
080 (MEOWM AND SWALL TREES)

I T, Tyl

u

CONCACTC COLLARS FOR MOTARY SPRwecLCNS
OCATED ™ LAWN ARCAS

\ a' 1'_
’\- R TOPMX-
w;!l‘.ﬁ. z . , /_ PVC PRE
=
f! I_ %
I EE'G' WAK
PEA GRAVEL \ BUBBLER IRRIGATION DETAL
RAISED PLANTER DETALL
0T 10 SCAC EOGE OF
Sl 29 g o o {—ims-rmm.lm

FL000 TYPE BuBBLER
T /

PLANT

20mm CHAWER (TYP)
FouSHED CRADE [0
Elyg.op oo v o0 oo
TREE RING WITH BUBBLER IRRICATION DETALS

200mm CONCRETE MOWSTRP (C.M.S.) ro-3mn QULTER SonxEs

20mm CHAMFER (TYPICAL)

08 BR
CONTINUOUS

W, V3 OF TOTAL BOULOER DUMETER
10 BE" BURED: STACK OR OVERLAY
WHERE POSSBLE.

CONCRETE MOWSTRP BOULDER GROUPING DETAL

1]

SECTION STAKING BALLED & BURLAPPED TREES

WATER wen PTG 10
CLMATE AL V008

nores:
10 & 0 DONOTES BALLLED AMD BURLAPPCD.
Sinsomm

3.8 0CHOTCS LA 00,

PLANT LEGEND
« [revy— [Pe—— - g gt DS T v on |
AL T, e s
e st e cmesg s e 0w . LADICAE LEOEND
o i s
u--nw:nsuwu"-mmnwummm mmmumuu o ExsIG
R R e - {:} D
S

2.0m 1000 FACC
K08 WL B ACC
IS0E SACOnCATON),
6. 5uAL TACES 00 MOT REQUAE STASG.,

0.4 QUCHDONE 400 W WLLATCRS UMESS OTCRNEX SO,

o] [}

(o el N | ssarm + ooam REY 10 AT OCSOMIONS
s0mm 3 300w S1mce] " i 3 wa 220w 0.
w3 O\ & e 10 s
S _ A
Pl N RS
& H
i i i
S

TCR wn maTnG 10

CLamATC AL vO03

SECTION: PLANTING AND STAKING TREES

SECTION STAKING BAREROOT TREES

¥O 3JLvd

(RS0 MPLCS 1D DR CONT At g1

WAICR W PLINISG TO CLaATE ¥O03

TYPICAL PLANTING BED FOR GROUND COVERS

LANDSCAPE DETAILS




ENTRANCES AS FAR AS PRACTICABLE
FROM STREET INTERSECTIONS AND NOT
FROM A CLASS "A", "B", OR "C" STREET
UNLESS UNAVOIDABLE.

4.5m RAD. FOR POV'S,

15m RAD. FOR LARGE TRUCKS,
FIRE EQUIPMENT, AND
WAREHOUSE TYPE AREAS

3.6m
7.5m MIN.

D

6m
MIN. BUILDING

4.8m

& y—BUILDING SETBACK
AS REQUIRED

STREET — —

PARKING AREA AND DRIVE DISTANCES
FROM STREETS, INTERSECTIONS,
AND BUILDINGS

N.T.S.

PLATE C5




6.0m (TYP.)B TO B IF
CURB & GUTTER REQUIRED

3.6m

2 — =

:4.8m (TYPO)B TO B IF

CURB & GUTTER REQUIRED

NOTE TO DESIGNER:

THIS DETAIL SHOULD BE USED FOR MEDIUM-SIZED
TRUCKS (SU), MODIFY FOR LARGE TRUCKS AND
SEMI-TRAILERS.

TYPICAL SERVICE DRIVE TURN-AROUND

N.T.S

PLATE Cb6




ACCESS DRIVE

| — | |

5.5m 7.5m 55m | 5.5m 7.5m S.9m 1.8m
' MIN.

7.5m
B-B
F— = O

PAINTED -
T2m DIVIDER STRIP

100mm PAINTED
| ~7 WHITE STRIPE (TYP.) oomem PANTED WHITE

~——0.6m CURB & GUTTER

CURB AND GUTTER -
1.0m B TO B DIVIDER STRIP
1.5m B TO B WHEN USED
AS PEDESTRIAN WALK

BACK TO BACK OF CURBS

BACK OF CURB TO SLAB FACE LT 1am WISt FOR

PEDESTRIAN WALK

)

(150mm THICK PCC SLAB -

|
I |
5.5m I
go
~lo ! 25m 6.7m  2.5m3.4m|
2.7m (TYP.) |
= \ /
O
N
NOTE T IGNER: TURN AROUND FOR
OTE TO DESICRE DEAD END PARKING AREA
SEE DESIGN NOTES, PLATE C-8 FOR CENTER ON DRIVE

GENERAL NOTES AND CRITERIA
PERTAINING TO END ISLANDS
AND DIVIDERS.

P.O.V. PARKING AREA

LAYOUT STANDARDS
N.T.S

PLATE C7/




P.0.V. PARKING AREAS

NOTES TO DESIGNER:

1.

PARKING AT ARMY INSTALLATIONS SHALL BE 90° UNLESS
DIRECTED OTHERWISE. PARKING AT AIR FORCE FACILITIES WILL
BE 90°, EXCEPT THAT 60° PARKING MAY BE USED WHEN A HIGH
IN-OUT RATE IS ANTICIPATED AND ONE WAY MOVEMENT CAN BE
DESIGNED INTO THE OVERALL LAYOUT.

. WHEN LANDSCAPING IS TO BE INCLUDED IN LOT, USE END ISLANDS

AS DETAILED ON PLATE CO.

. WHEN LANDSCAPING IS NOT TO BE PROVIDED, USE END ISLANDS

AS DETAILED ON PLATE C10.

. PAINTED DIVIDER STRIPS SHALL BE USED EXCEPT WHEN STORM

DRAINAGE, TRAFFIC CONTROL, OR LANSCAPING CONSIDERATIONS
INDICATE A NECESSITY FOR RAISED DIVIDERS.

. STRIPING BETWEEN HANDICAP PARKING SPACES SHALL CONSIST OF

2 - 100mm PAINTED STRIPES 1.5m ON CENTER WITH 100mm WIDE
DIAGONAL STRIPES 1.0m ON CENTERS.

PLATE C8




7
LANDSCAPING ——

AS REQUIRED
SEE PLATE C-7

STANDARD CURB
AND GUTTER

PLAN

END ISLAND DETAIL 1

(WITH LANDSCAPING)
N.T.S.

PLATE C9




STANDARD CURB AND GUTTER

- ¢
Y || _—4+—100 mm THICK
W\ " | CONCRETE WALK _
%( b
CONTRACTION ©
/ JOINT L
|_
R 5
_ 1220 _ o
L
T 13 mm %
/\ EXPANSION JOINT ~
()
R/ L
2000 5
O
25 &
© (7))
R <
FACE OF CURB
PL AN

END ISLAND DETAIL Il

(WITHOUT LANDSCAPING)
N.T.S.

PLATE C10




150 mm THICK CONCRETE
LAYDOWN ISLAND ON TOP
G\ OF PAVEMENT SURFACE

o
250 R ~d AR 3
(TYP) Iy

5030 * | 5030

PLAN

>k DIMENSION SHOWN APPLIES TO ARMY PROJECTS.
FOR AR FORCE PROJECTS, INCREASE 300 mm, TO 5330 mm.

/»40 mm BATTER

150 mm THICK CONCRETE LAYDOWN ISLAND
REINFORCED WITH *10 BARS AT 600 mm
0.C.E.W.

?lv S\'A X

|
L PAVEMENT SURFACE

SECTION

NOTE: ANCHOR TO PAVEMENT WITH 4-#*16 BARS 460 mm LONG,
EQUALLY SPACED. MIN. COVER OVER ANCHOR BARS 50 mm.

END ISLAND DETAIL Il

N.T.S.

PLATE CT
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WIDTH AS REQUIRED

13 mm EXPANSION
JOINT FILLER (TYP.)

> ;
N o .

Z//1OO mm THICK SIDEWALK

b -
AN

CURB AND GUTTER

WIDTH AS REQUIRED
l‘/_751> R _ jl P“1OV BA"RS‘> AT 60"0‘, mm OCEW _ b‘ % 3&]
,;gi>;gﬁé;'<b'yg¢ ﬁ,;f ?5w' — 3 5
! \\\\\\'\\\\\\\\ \\\\\\'\'\\\\\\\ RO

OVERLAY TYPE

NOTE: ANCHOR TO PAVEMENT WITH #*16 BARS 460 mm LONG, AT MAXIMUM
SPACING OF 3000 mm O.C. MIN. COVER OVER ANCHOR BARS 50 mm.

TYPICAL SECTION OF DIVIDER STRIPS

N.T.S.




L 20 mm I.D. SLEEVES FOR
2-+10 BARS\\ 16 mm x 460 mm ANCHOR RODS
0 IR | |
™~
o JV \ . | | \
2 S S B 2
| | | =
| | \
#10 BARS @ 360 mm O.C.
PLAN
1840
—— /‘ =
ﬁ 360 . 1120 _ 360 |
| |
ol m 10 i
Ny 47 . A g— —W—,\n s i
gt | T i\zo mm 1.D. SLEEVES
75 16 mm DIAM.
*10 BARS I 1= 3 ANCHOR ROD
CONT. \% mt ELEVATION <
%/_ Oy
' = NOTE:
300 o APPROVED STANDARD ANCHOR ROD
N MANUF ACTURED WHEEL
END VIEW STOP MAY BE USED

WHEEL STOP DETAILS

N.T.S.

¢1O J1Vvld




10 mm DIA. HOLES

o |
O
MOUNT SIGN SECURELY
‘ TO POST
|
|
7 65 mm (2" 0.D. STEEL
3|2 |—SiGN PosT
N |
< |
= \ PROVIDE BREAK-AWAY
‘ CONNECTION
CURB AND GUTTER
SEE NOTE 1. 1000
50 MAX.
-
e
A FINISHED GRADE
3 | 5\\—65rnm .D. PIPE
2 ||| L—CONCRETE
300, |8
TRAFFIC SIGN MOUNTING DETAILS
N.T.S

NOTES TO DESIGNER:

1. WHEN CURB AND GUTTER IS NOT PRESENT, € OF POST
SHALL BE SET 2100 mm FROM EDGE OF PAVEMENT.

2.REGULATORY SIGNS AT PARKING AREAS (HANDICAPPED PARKING,
ETC.) SHALL BE LOCATED 300 mm BEYOND THE SIDEWALK
ABUTTING THE CURB.

S5.ALL SIGNS SHALL CONFORM TO THE MANUAL ON UNIFORM TRAFFIC
CONTROL DEVICES (DEPT. OF TRANSPORTATION).

PLATE C14




NARROW BACK TO 1830 mm
SIDEWALK WIDTH IN 6100 mm

— N
|_
O™
Z| .
w2
LJ
Y
|
\ gLDAERED \
- |
BACK OF N (TYP.) Q
CURB == %0
Ve Pt
&7 A
< /O\\ NN Q
O 7 N 0
| e “ov | i
_ 1830 | 1320 | 1830  _|
" (1520) RAMP (1520) '
TERMINATE CURB | TERMINATE CURB
zL|F> OF GUTTER k
PL AN
SEE NOTE 3 1830 CURB BEYOND
VARIES FROM O mm
100 mm THICK | SLOPE TO MEET TO 150 mm HIGH

e, CONC. WALK GUTTER LINE BITUMINOUS
CRADE é | 7 B ) PAVEMENT
10 mm x 20 mm JOINT SEALAN BUTT JOINT

SECTION /A
N

HANDICAPPED CURB - RAMP DETAIL

N.T.S.

NOTES TO DESIGNER:

1. CONTRACTION JOINTS ARE NOT SHOWN FOR CLARITY.

2. SEE UNIFORM FEDERAL ACCESSIBILITY STANDARDS AND ADA
GUIDELINES FOR COMPLETE HANDICAPPED CRITERIA.

3. IF LESS THAN 1220 mm, FLARED SLOPE SHALL NOT EXCEED 1:12.
IF 1220 mm OR GREATER, FLARED SLOPE SHALL NOT EXCEED 1:10,

PLATE C15
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1.3
el e
N 'p. bbb p-.' .?”.b‘, v-_'
[l . PREMOLDED EXPANSION
e e . o0 ") - JOINT FILLER
Lo N e PSRN : '\\ln il
CONTRACTION JOINT EXPANSION JOINT
AS REQUIRED
‘ ™ L
S et T S
SA ..I;bb..'.b 'b.lp'&b:-b..v'-"..b--v- ‘_‘
REINFORCING AS
REQUIRED
SECTION
SIDEWALK DETAILS
N.T.S.

NOTES TO DESIGNER:

1. SIDEWALK REINFORCING SHALL BE 150 mm x 150 mm (6 inch x 6 inch) - W3 x W3 WELDED
WIRE MESH. REINFORCING SHALL BE PROVIDED IN SIDEWALKS AT ALL ARMY INSTALLATIONS,
ALL PROJECTS IN THE SAN ANTONIO AREA, AND AT SHEPPARD AIR FORCE BASE.

2. PROVIDE TRANSVERSE CONTRACTION JOINTS AT INTERVALS NOT EXCEEDING 1500 mm ON

CENTER. PROVIDE CENTERLINE CONTRACTION JOINTS IN SIDEWALKS WIDER THAN 2500 mm.
SPACING OF CENTERLINE CONTRACTION JOINTS SHALL NOT EXCEED 1830 mm.

3. PROVIDE EXPANSION JOINTS AT INTERVALS NOT EXCEEDING 12000 mm ON CENTER WHERE

WALK DOES NOT ABUT CURB.




SEE LAYOUT
PLAN

_______ ] | REINFORCE SHADED
13 mm PREMOLDED . AREA IN NON-
EXPANSION JOINT FILLER —| | REINFORCED WALKS

1000

ol 7 / CONTRACTION
S / JOINTS

T

7

SEE LAYOQUT
PLAN
N

N\

—
—

TEE INTERSECTION

13 mm PREMOLDED EXPANSION JOINT FILLER
TO BE PLACED PARALLEL WITH THE

N LONGER RUN OF THE SIDEWALK
SEE LATOUT REINFORCE SHADED AREA
- : =A1oocL/'N NON-REINFORCED WALKS
8“ CONTRACTION JOINTS
o
’VﬂONGER RUN OF SIDEWALK_
! . !
1 2 1
o
RS 4 N U
B /
I Lo I
I % I
: | :

EL INTERSECTION
CONCRETE SIDEWALK INTERSECTION DETAILS

N.T.S. PLATE C17
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EXPANSION JOINT (TYP.) 3 35

6.4 mm x 19 g4 o SCREW
20 mm BAR— ] L/b AT 300 mm

GRS / < k6.4 mm
CHECKERED PLATE

L 150 ~ 5Tmm x 51 mm

00 % 90 %90% %% |50 x 6.4 mm /.

ol *10 BARS WELDED
CONCRETE PAD 3 TO ANGLE
V @ 460 mm O.C.
_ 600 _ DETAL "C"
HALF PLAN

6.4 mm RAISED

|

/

VARIES |

= PATTERN PLATE
SEE DETAL c§>4<\270 TO 670 WIDE //// EXPANSION JOINT (TYP.)

100 MIN—

2 C - 'LOV"P
SRR D

TO 600 WIDE _ 150 mm x 150 mm W3 «x

WELDED WIRE MESH
SECTION

SIDEWALK DRAIN DETAILS

N.T.S.

W3




3 0
FINISHED | —
GRADEx\ w V /;[; VV5O/EQE§?D

253 e B Vh' s BT e e bj/b i
o Ao BARS 0
(4 TRANSVERSE,
3 LONGITUDINAL)
SECTION [/ A\
3
{ - M
¥ ~
253
AN J oA

Q Il 8

f —a

252 0

I " |

I

= 20_|1 72

600 (MIN) —
PLAN

SPLASH BLOCK DETAIL

NOTE:
APPROVED STANDARD MANUFACTURED
SPLASH BLOCK MAY BE USED

N.T.S.

PLATE C19




TURF AREA ——————=

7[150 (TYP.)
= CONCRETE MOW STRIP

J
/
;ﬁ\\\\CROUND COVER

A 4 OR GRAVEL

PLAN

15 mm CHAMFER AT

EXPOSED EDGE (TYP)
TURF
o GROUND COVER
o$ OR GRAVEL

y 4
ER985588
N N7

» T*10 BAR, CONT.
150

SECTiIoN /A
N

CONCRETE MOW STRIP DETAIL

N.T.S.

PLATE C20




3000
(SEE NOTE D

3000
(SEE NOTE 1

PL AN

FINISHED GRADE

S Y
[ R N ) Y S N
. .3&.4f-_-é°-.- 7 N
) . . PN - D

| |
. ',\Zno BARS @ 300 mm O.C.E.W.

150

—

300

TYPICAL SECTION

DUMPSTER PAD DETAIL

N.T.S.

NOTES TO DESIGNER:
1. VERIFY PLAN DIMENSIONS OF PAD WITH USER

2. PROVIDE 5600 mm OF CONCRETE PAVEMENT
IN FRONT OF DUMPSTER PAD

PLATE C21




CONCRETE FILL AND CAP

150 mm (6") DIAM. PIPE (TYP)

I 200 mm (8") DIAM. PIPE FOR VEHICLE
WEIGHT EXCEEDING 20 TONS
FILL SOLID WITH CONCRETE
S 50 mm BLACK SPIRAL WITH
N 50 mm SPACE BETWEEN STRIPES
ON YELLOW BACKGROUND
\ FINISHED
XGRADE

f

!
(@]
(@]
N

X __‘/l_ (VAN _

>

i g 4 > |~ CONCRETE
ol T, _ > _ | FOOTING
Ce) N A

w J > q 4 g g 4

_ 400 _

PIPE GUARD DETAIL

N.T.S.

NOTES TO DESIGNER:

PAINTING REQUIREMENTS, INCLUDING
COLOR AND STRIPING, SHOULD BE
COORDINATED WITH USER.

PLATE C22




WIDTH OF WIDTH OF
SHOULDER SH%ULD?_:R
I‘. WIDTH OF . e WIDTH OF ROAD L N
“' DITCH VARIES = o=
| 150 mm
T (TYP.)
ASSUMED EXISTING < :
GROUND LINE
OPE SLOPE SLOPE SLOP X
J/———l __ _MAX. SLOPE, SL| L = == MAX. SLOPE
//‘7/4 ﬁjaf(ﬁﬁﬁﬁﬁ%”” 3
)Jg —

¢CO 31Vv1d

) O O

go mm MIN. BELOW BASE
COURSE (F ANY)

X DESIRABLE MAXIMUM SLOPE 10N 4;
ABSOLUTE MAXIMUM 10N 3. PROVIDE
SLOPE PROTECTION WHEN STEEPER SLOPES
ARE NECESSARY.

TYPICAL ROAD SECTION

SEE TM5-822-2 FOR

SHOULDER MATERIAL OR
PAVEMENT STRUCTURE
AS FURNISHED

RIGID

N.T.S.

NOTES TO DESIGNER:

IN ACCORDANCE WITH TM5-822-2.

IN
USE SYMBOLS AND PAVING NOTES.

1. WIDTH AND CROSS SLOPES OF ROAD AND SHOULDERS SHALL BE

2. IN ALL SECTIONS SHOW TYPES AND THICKNESSES OF ALL MATERIALS
"PAVEMENT STRUCTURE"™ PRECISELY AS FURNISHED OR




I WIDTH OF  _ | _WIDTH OF WIDTH OF ROAD _|_ WIDTH OF _

rDITCH VARIES SHOULDER PR,ME COAT SHOULDER —
ASSUMED EXISTING -
GROUND LINE WTIN (TSESFZE _ sioee
| 300 MIN. | SLOPE SLOPE MAY.
TSk —— = \<SL0PE*
‘Qﬁf o) ﬁ‘/ ?8%\
X
MAX. SLOPE NN —| 1 MAX. (TYP.)
PN VN N\
Q/ - LIMIT OF PRIME COAT _
X DESIRABLE MAXIMUM SLOPE 10N 4; _897-
ABSOLUTE MAXIMUM 1ON 3. PROVIDE oL DR aaE e OF
SLOPE PROTECTION WHEN STEEPER BAVEMENT STRUCTURE

SLOPES ARE NECESSARY. AS FURNISHED

TYPICAL ROAD SECTION - FLEXIBLE

N.T.S.

NOTES TO DESIGNER:

1. WIDTH AND CROSS SLOPES OF ROAD AND SHOULDERS SHALL BE
IN ACCORDANCE WITH TM5-822-2.

. IN ALL SECTIONS SHOW TYPES AND THICKNESSES OF ALL MATERIALS
IN "PAVEMENT STRUCTURE"™ PRECISELY AS FURNISHED OR
USE SYMBOLS AND PAVING NOTES.

7¢O 31Vvd
N}




WIDTH OF WIDTH OF | WIDTH OF ROAD | WIDTH OF
DITCH VARIES SHOULDER SHOULDER

ASSUMED EXISTING
—ZFGROUND LINE
MAX.

300 MIN. o
< — — _AS_—_%— g9 S5 8% O%\ o0 (Q% B35 o %\/S C)PE>K
E TS e R e

SLOPE SLOPE

{ T

MAX. SLOPE X

X DESIRABLE MAXIMUM SLOPE 10N 4;
ABSOLUTE MAXIMUM 10N 3. PROVIDE
SLOPE PROTECTION WHEN STEEPER
SLOPES ARE NECESSARY.

TYPICAL ROAD SECTION - GRAVEL

N.T.S.

NOTES TO DESIGNER:

1. WIDTH AND CROSS SLOPES OF ROAD AND SHOULDERS SHALL BE
IN ACCORDANCE WITH TM5-822-2.

2. IN ALL SECTIONS SHOW TYPES AND THICKNESSES OF ALL MATERIALS
IN "PAVEMENT STRUCTURE"™ PRECISELY AS FURNISHED OR
USE SYMBOLS AND PAVING NOTES.

GZO 31v1d
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JOINT SEALANT

N

JOINT SEALANT—\

-

G |

\ﬁy - SLOPE 1:4 ~
%: & Xx . ix ¥ J a ik
© ~——BUTT JOINT ! 027 __[0.17 \

KDOWEL (ONE END /
PAINTED AND OILED) #16 DEF. STEEL TIE BAR

760 mm LONG e 760 mm O.C.

TRANSVERSE OR LONGITUDINAL LONGITUDINAL

NOTE: SEE JOINT SEALANT DETAILS, ON PLATE C-30.

CONSTRUCTION JOINTS

(PLAIN CONﬁRFgE PAVEMENTS)

NOTES TO DESIGNER:

1. KEYED LONGITUDINAL CONSTRUCTION JOINTS SHALL NOT BE USED IN PAVEMENTS
I%OOEmI-En TgR LESS IN THICKNESS, EXCEPT AS REQUIRED AT THE CENTER OF 2-LANE
AVEMENTS.

2. FOR PAVEMENTS MORE THAN 200 mm IN THICKNESS, A KEYED LONGITUDINAL CONSTRUCTION
JOINT SHALL BE USED. TIE BARS ARE NOT REQUIRED EXCEPT AT THE CENTER
OF 2-LANE PAVEMENTS.

5. PROVIDE REQ'D. DOWEL SIZE AND SPACING IN ACCORDANCE WITH TM5-822-5.




/4 + 25

LCO 3F1Vd

JOINT SEALANT JOINT SEALANT

d/2
T/74 + 25

]

-

N

oS

Xoooo o o ......Q.X%
© |‘!z::€§|75 MAX. i

ZDOWEL - ONE END PAINTED AND OILED
(TRANS.) OR *16 DEF. STEEL TIE BAR
760 mm LONG @ 760 mm O.C. (LONG.)

TRANSVERSE OR LONGITUDINAL LONGITUDINAL <"

NOTE: SEE JOINT SEALANT DETAILS, PLATE C-30.

CONTRACTION JOINT

(REINFORCED PAVEMENT)
N.T.S.

NOTES TO DESIGNER:

1. CONDITION WHERE TWO TRAFFIC LANES ARE PLACED AS A SINGLE
PAVING LANE. WHEN JOINT IS REQUIRED AT THE CENTERLINE,
REINFORCING STEEL IS NOT CARRIED THROUGH THE JOINT AND TIE BARS
SHALL BE USED.

2. PROVIDE REQ'D. DOWEL SIZE AND SPACING IN ACCORDANCE WITH TM 5-822-5.




820 31vd

JOINT SEALANT

RS |

LDOWEL - ONE END PAINTED AND OILED
(TRANS.) OR #16 DEF. STEEL TIE BAR
760 mm LONG @ 760 mm O.C. (LONG.)

LONGITUDINAL OR TRANSVERSE

A

L T/2 * d/2

N

NOTE: SEE JOINT SEALANT DETAILS, PLATE C-30.

CONTRACTION JOINT

(PLAIN CONCRETE PAVEMENT)
N.T.S.

NOTES TO DESIGNER:

1. DOWEL TO BE USED ON TRANSVERSE JOINTS FOR CLASS "A"™ AND "B"
PAVEMENTS ONLY.

2. IF DOWEL IS REQUIRED, PROVIDE SIZE AND SPACING IN ACCORDANCE WITH TM 5-822-5
3. FOR AIRFIELD PAVEMENTS REQUIRING USE OF PREFORMED ELASTOMERIC SEALS,

JOINT SEALANT DIMENSIONS SHALL BE REVISED TO ACCOMODATE SEAL.




60 31V1d

75 MAX.
yard

——JOINT SEALANT

JOINT SEALANT +1

T/4 + 25
d72
_1/4 + 25

T/2

_—SLOPE 1

T/2

A

4
n : — X ) RN {: \ ]
° I_t»f?s MAX. V O'2T£*|j~70'” \ )

J NBUTT JOINT j
#16 DEF. STEEL TIE BAR
760 mm LONG @ 760 mm O.C.

(1)
TRANSVERSE OR LONGITUDINAL LONGITUDINAL

DOWEL (ONE END
PAINTED AND OILED)

NOTE: SEE JOINT SEALANT DETAILS, PLATE C-30.

CONSTRUCTION JOINTS

(REINFORCED PAVEMENTS)
N.T.S.

NOTES TO DESIGNER:

(1 1. JOINT SHOWN TO BE USED AT A REGULARLY SCHEDULED TRANSVERSE CONTRACTION
JOINT. FOR A TRANSVERSE CONSTRUCTION JOINT AT A LOCATION OTHER THAN
REGUARLY SCHEDULED CONTRACTION JOINT:

a) THE REINFORCEMENT SHALL BE CARRIED THROUGH THE JOINT.
b) DOWELS SHALL NOT BE PAINTED OR OILED.
c¢) NO GROOVE OR JOINT SEAL NEEDS TO BE PROVIDED.

2. KEYED LONGITUDINAL CONSTRUCTION JOINTS SHALL NOT BE USED IN PAVEMENTS
I%OOEmE?\ITgR LESS IN THICKNESS, EXCEPT AS REQUIRED AT THE CENTER OF 2-LANE
AVEM .

3. FOR PAVEMENTS MORE THAN 200 mm IN THICKNESS, A KEYED LONGITUDINAL CONSTRUCTION
JOINT SHALL BE USED. TIE BARS ARE NOT REQUIRED EXCEPT AT THE CENTER
OF 2-LANE PAVEMENTS.

4. PROVIDE REQ'D. DOWEL SIZE AND SPACING IN ACCORDANCE WITH TM 5-822-5.

5. FOR AIRFIELD PAVEMENTS REQUIRING USE OF PREFORMED ELASTOMERIC SEALS,
JOINT SEALANT DIMENSIONS SHALL BE REVISED TO ACCOMODATE SEAL.




JOINT SEALANT
/ [}

/ PLUG OR SEAL
(SEE SPECS.)

/JOINT SEALANT

M

/ ~~INSERT MATERIAL

SEPARATING
TAPE

INSERT TYPE SAWED
CONTRACTION JOINT OPTIONS

FOR USE WITH JOINT SPACING UP TO 7.5 METERS

SEPARATING
TAPE

INT SEALANT
1343 /JO 19+3 /JOINT SEALANT
M) %) \
L 19+3 L 29+3
SEPARATING B NG /
TAOE JOINT SEPARATING
NON-EXTRUDEDING TAPE
JOINT FILLER
19 mm MIN. THICKNESS
CONSTRUCTION JOINTS EXPANSION JOINTS

JOINT SEALANT DETAILS
ROADS, STREETS AND OPEN STORAGE AREAS

N. T.S.

NOTES TO DESIGNER:

1. H = Y4 SLAB THICKNESS FOR PAVEMENT LESS THAN 300 mm THICK;
75 mm FOR PAVEMENT 300 mm to 460 mm THICK;
1/6 SLAB THICKNESS FOR PAVEMENT GREATER THAN 460 mm THICK.

2. JOINT SEALANT WILL BE RECESSED 8 mm: 2 mm ON PAVEMENTS USED BY
TRACKED VEHICLES. OTHER DIMENSIONS WILL STILL APPLY
(LE. JOINT SEALANT @ 20 mm * 3 mm).

3. FOR AIRFIELD PAVEMENTS REQUIRING USE OF PREFORMED ELASTOMERIC SEALS,
JOINT SEALANT DIMENSIONS SHALL BE REVISED TO ACCOMODATE SEAL.

4. PREFORMED COMPRESSION JOINT SEALANTS SHALL COMPLY WITH TM5-822-5 AND
THE SPECIFICATIONS. RECOMMENDED WHEN JOINT SPACINGS ARE GREATER THAN
7.5 METERS AND REQUIRED WHEN EXCEEDING 15 METERS.

PLATE C30




& &
+ +
< <
I JONT SEALANT S| JOINT SEALANT
T = I ~
1de oo 7 Jde o oo o S
N 2. ) 2 N6 N DOWEL | € =
) = 75 MAX: e \
B 1 — Y
19 mm_NON-EXTRUDING 2 125_] REINFORCING STEEL
JOINT FILLER \—RElNFORC|NC STEEL 19 mm NON'EXTRUD|NG IF REOUIRED
1000 MIN. IF REQUIRED JOINT FILLER
THICKENED EDGE DOWELED EXPANSION JOINT

THICKENED EDGE EXPANSION JOINT

REINFORCING STEEL

I REQUIRED
JOINT SEALANT T/4 + 25
L NOTES TO DESIGNER:
4| i 1. SEE PLATE C-30 FOR JOINT SEALANT DETAILS.
2. THICKENED EDGE IS NOT REQUIRED ABUTTING BLDG. FOUNDATIONS:
HOWEVER, AT VEHICULAR ACCESS RAMPS, JOINT WILL BE DOWELED.
1000 MIN,
IR w IS R IR PROVI | AN PACING.
ANHOLE ~ oo00 M~ 3. IF DOWEL IS REQUIRED, PROVIDE SIZE AND SPACING
OR OTHER (SEE NOTE 2) 4. FOR ARFELD PAVEMENTS REQURING USE OF PREFORMED ELASTOMERIC
STRUCTURE NON-E X TRUDIN ALS, JOINT SEALANT DIMENSIONS SHALL Vi ACCOMODA
PROJECTING.  som Fi bR TRUDING SEAL.
THRU PAVMT.

AT STRUCTURES

NOTE: SEE JOINT SEALANT DETAILS, PLATE C-30.

EXPANSION JOINTS

(PLANE CONCRETE ANE] TREINFORCED PAVEMENTS)

1$O J1V1d
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REINFORCING STEEL

IF REQUIRED —\
\

T/4 + 25

!

4

\w ~ A4

[

1.25Tb

/6%
o)

JUNCTURE OF NEW FLEXIBLE AND NEW RIGID PAVEMENT

THICKENED EDGE

N.T.S.

NOTE TO DESIGNER:

IDENTIFY TYPES AND THICKNESSES OF ALL
MATERIALS IN "PAVEMENT STRUCTURES"
PRECISELY AS FURNISHED OR USE SYMBOLS
AND PAVING NOTES
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REINFORCING STEEL
IF R IR . TACK COAT EXISTING BITUMINOUS
EQU ED_\ T/4 + 25 \ /PAVEMENT
i
. ¥

I = \v T
= < < P EXISTING UNDERLYING
i TO < g 9 = Q| L3 <— MATERIAL \

MAX™|

<J 1

/Q/ f \EXCAVATE EXISTING
\<:>\\ MATERIALS TO A NEAT

N\ LINE_AND PLACE

CONCRETE WITHOUT A FORM

‘4 1000 _
™ THICKENED EDGE

JUNCTURE OF NEW RIGID AND
EXISTING FLEXIBLE PAVEMENT

N.T.S.

NOTES TO DESIGNER:

1. IDENTIFY TYPES AND THICKNESSES OF ALL MATERIALS
IN "PAVEMENT STRUCTURE"™ PRECISELY AS FURNISHED OR
USE SYMBOLS AND PAVING NOTES.

2. THIS SECTION MAY BE USED IF THE FOLLOWING CIRCUMSTANCES
EXIST:

A. THE EXISTING BITUMINOUS PAVEMENT HAS GOOD QUALITY AND
SUFFICIENT THICKNESS.

B.IT IS KNOWN THAT THE PROFILE OF THE EXISTING PAVEMENT IS SUCH
THAT A FINISHED PROFILE OF THE EDGE OF THE NEW CONCRETE PAVEMENT
WILL PRESENT A GOOD APPEARANCE AND WILL NOT RESTRICT DRAINAGE.




¥¢0 31Vd

)

- EXISTING P.C. CONCRETE PAVEMENT

TO BE UNDISTURBED TACK COAT
[PRIME COAT

/

h}
o4

—

/

EXIST. CONC. I ﬁ/

™~y

Tb

r:u
J

(/\ 1.25Tb \zik\
EXISTING UNDERLYING

MATERIAL — o

7%

1000
THICKENED EDGE

JUNCTURE OF NEW FLEXIBLE AND

EXISTING RIGID PAVEMENT

N.T.S.

NOTE TO DESIGNER:

IDENTIFY TYPES AND THICKNESSES OF ALL MATERIALS
IN "PAVEMENT STRUCTURE" PRECISELY AS FURNISHED OR
USE SYMBOLS AND PAVING NOTES.
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EDGE OF EXISTING
BITUMINOUS PAVEMENT

SAW CUT AND
TACK COAT

150 EXISTING
) BITUMINOUS
[PRlME COAT PAVEMENT
k EXISTING

UNDERLYING /
PAVEMENT}

W /\
300 &REMOVE EXISTING MATERIAL

f—
=

—
—

JUNCTURE OF NEW FLEXIBLE AND
EXISTING FLEXIBLE PAVEMENT

N.T.S.

NOTE TO DESIGNER:

IDENTIFY TYPES AND THICKNESSES OF ALL MATERIALS
IN "PAVEMENT STRUCTURE" PRECISELY AS FURNISHED OR
USE SYMBOLS AND PAVING NOTES.
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j/EDGE OF EXISTING BITUMINOUS

PAVEMENT

EXISTING BITUMINOUS
PAVEMENT

NEW HOT MIX SURFACE COURSE |— 600 -
(MATCH EXISTING PAVEMENT)
TACK COAT
) g 1 = g = % = # '/_{
SN Tl L =
Y = 79 Tal= 975 MAx. g _— T =
< N i

9

o)
e sas )_

1000 _
THICKENED EDGE

CONCRETE HEADER DETAIL

N.T.S.

A
i

REINFORCEMENT
(0.067 MIN. E.W.)

NOTE TO DESIGNER:

IDENTIFY TYPES AND THICKNESSES OF ALL NEW MATERIALS
IN "PAVEMENT STRUCTURE" PRECISELY AS FURNISHED OR
USE SYMBOLS AND PAVING NOTES.
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133

Al
9+3 'L | \ JOINT SEALANT

DETAIL "B"
N.T.S.

FINISHED
GRADE

TIE BAR *16 - 760 mm LONG

@ 760 mm C.TO C.@ CENTER

T/4 +
- SEE DETAL "8

25

a 2 /oY

ol A

A4

nﬂgg\l—

¥

(o

\_REINFORCING STEEL

\/" IF REQUIRED

RIGID PAVEMENT WITH CURB AND GUTTER

N.T.S.

NOTES TO DESIGNER:

1. WHEN CURB IS TO BE CONSTRUCTED MONOLITHICALLY OR INTEGRALLY

WITH THE SLAB, DELETE THE JOINT AND INDICATE "INTEGRAL OR

MONOLITHIC CURB".
2. IDENTIFY TYPES AND THICKNESSES OF ALL MATERIALS IN

"PAVEME

PRECISELY AS FURNISHED OR USE SYMBOLS AND PAVING NOTES.

NT STRUCTURES"
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CURB AND GUTTER

TURF OR
CONC. TACK

q COATw PRIME COAT
) L

150 ¢, 7 <4 4 d

e T

“ KON
@MAX. (TYP.)

300| !

NEW FLEXIBLE PAVEMENT
WITH CURB AND GUTTER

N.T.S.

100
MIN

NOTES TO DESIGNER:

1. IDENTIFY TYPES AND THICKNESSES OF ALL MATERIALS IN "PAVEMENT STRUCTURES"
PRECISELY AS FURNISHED OR USE SYMBOLS AND PAVING NOTES.

2. NO EXPANSION JOINT IS NECESSARY BETWEEN BACK OF CURB AND SIDEWALK.
3. FORT POLK PROJECTS INVOLVING SUB-BASE WILL NOT REQUIRE THE 1ON 1SLOPE,

AND MATERIAL (1) WILL TERMINATE AT THE FACE OF THE GUTTER. (MATERIAL (2 WILL
LIE DIRECTLY BENEATH THE CURB AND GUTTER.)
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NEW CURB AND GUTTER

PRIME COAT
FINISHED GRADE TACK SAW CUT AND
- COAT TACK COAT
P i _— EXISTING

150[«, ¢ « @« =1 BITUMINOUS

E Hnn EEE IR AT \%150 PAVEMENT
e »

EXISTING
% UNDERLYING

\Q MATERIAL ~
_ 600 MIN._&
= = REMOVE EXISTING

MATERIAL
S—EDGE OF EXISTING BITUMINOUS PAVEMENT

NEW CURB AND GUTTER ABUTTING
EXISTING FLEXIBLE PAVEMENT

N.T.S.

100
MIN

Al

NOTE TO DESIGNER:

IDENTIFY TYPES AND THICKNESSES OF ALL MATERIALS IN "PAVEMENT STRUCTURES"
PRECISELY AS FURNISHED OR USE SYMBOLS AND PAVING NOTES.




FINISHED NEW CURB AND GUTTER

GRADE EXISTING BITUMINOUS

PAVEMENT
TACK COAT\
= A
150 | v, v oV
| e s b, v [=——EXCAVATE EXISTING
Lo b MATERIALS TO A NEAT
ol= LINE AND PLACE
SERPS ( CONCRETE WITHOUT A FORM
\Q\ EXISTING UNDERLYING
0 MATERIAL —— _~ \

$S——EDGE OF EXISTING
BITUMINOUS PAVEMENT

NEW CURB AND GUTTER ABUTTING
EXISTING FLEXIBLE PAVEMENT

N.T.S.

NOTES TO DESIGNER:

1. IDENTIFY TYPES AND THICKNESSES OF ALL MATERIALS
IN "PAVEMENT STRUCTURE" PRECISELY AS FURNISHED OR
USE SYMBOLS AND PAVING NOTES.

2. THIS SECTION MAY BE USED IF ALL OF THE FOLLOWING CIRCUMSTANCES
EXIST:

A. NEW HOT MIX PAVEMENT IS NOT OTHERWISE REQUIRED IN THE JOB.

B. THE EXISTING BITUMINOUS PAVEMENT HAS GOOD QUALITY AND
SUFFICIENT THICKNESS.

C. IT IS KNOWN THAT THE PROFILE OF THE EXISTING PAVEMENT IS SUCH
THAT A FINISHED PROFILE OF THE FACE OF THE GUTTER WILL PRESENT
A GOOD APPEARANCE AND WILL NOT RESTRICT DRAINAGE.

PLATE C40




40 mm BATTER
L

5 FOR USE WHEN PAVEMENT
| SLOPE IS TOWARD CURB

FOR USE WHEN PAVEMENT

SLOPE IS AWAY FROM CUR TOE OF

& GUTTER
Q (@]
EZ;:/GUTTER LINE X

65

150

#*
BAR ‘ __ \ L
Q | < __—]‘q ————— V—A—_j_ ]
_ d S p q: N LEVEL < v |w
= +10 BAR < +10 BAR « 9 0
. {’ | p ' @
o ' _'_.;_"";"_W"_"_""_"_""_"_""_5_"§;j>f" q
ﬁ N ! | g ? N d q | p
|
w - | D : N
6s | | T T T T ]
]
180 420 !
600

STANDARD BARRIER TYPE CONCRETE
CURB AND GUTTER

N.T.S.

lvO JLV1d

NOTE TO DESIGNER:

REINFORCING BARS TO BE USED FOR ALL ARMY PROJECTS, ALL PROJECTS IN THE
SAN ANTONIO AREA, AND AT SHEPPARD AR FORCE BASE.
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CURB SCHEDULE

CURB SIZE

w

X

Y

75

75

92

83

40

100

100

56

100

65

125

125

49

100

65

NOTE TO DESIGNER:

REINFORCING BARS TO BE USED FOR ALL ARMY
PROJECTS, ALL PROJECTS IN THE SAN

ANTONIO AREA, AND AT SHEPPARD AR FORCE
BASE.

FOR USE WHEN PAVEMENT
SLOPE IS AWAY FROM CURB

FOR USE WHEN PAVEMENT
SLOPE IS TOWARD CURB

20—

165 MIN.

i

i

i

i

i

i

i

i

i

|

A

i5

i m
>

i;U

W,

| e

185

J

1

A

MOUNTABLE CONCRETE CURB AND GUTTER

N.T.S.




185

50

“.

GUTTER
LINE

DETAIL FOR REINFORCING
STEEL PLACEMENT

TOP OF CURB
FACE OF CURB _ 600 —
TOP OF TOE7
t > CONTRACTION JOINT
} q / i ) q )
g \ ! p \V X p
d
\
§ 4// fﬂ N 4 . \Kt‘ T — 15 R
Yy /T I —
q N 9 \ q
3 ! . ? . d v .
N 4 N p N
< q
g N q N d g N
p Q d q Q
#10 BARS CONT. 75
SEE CURB AND GUTTER CLEAR

CURB TERMINAL DETAIL

(ELEVATION)

N.T.S.

f—

¢¥O 3J1Vd

NOTE TO DESIGNER:

REINFORCING BARS TO BE USED FOR ALL ARMY PROJECTS, ALL PROJECTS IN THE

SAN ANTONIO AREA, AND AT SHEPPARD AIR FORCE BASE.




SAW TO t/4 OR 40 mm MIN.
BEFORE REMOVING EXIST.

RIGID PAVEMENT. IN REINFORCED
PAVEMENT PRESERVE 300 mm OF
EXISTING REINFORCEMENT BEYOND
BREAK OUT.

NEW PAVEMENT TO MATCH EXISTING
IN THICKNESS AND ELEVATIONS

EXISTING CONCRETE

PAVEMENT
75 MAX.
) e
J ]
__1_

CLASS P CONCRETE

t/4 + 25

4

L ——

d

i

150 MIN. (TYP.)

;<

NEW REINFORCEMENT
(0.067 MIN. E.W.)

FILL SEE SPECS.\;ﬁ‘

N

7

\_i_,
I ?
SEE SPECS. (TYP.)

PAVEMENT REPLACEMENT DETAIL

(RIGID PAVEMENT)
N.T.S.

PLATE C44




oy NEW HOT MIX EXISTING
EXISTING .~ SURFACE COURSE | / BITUMINOUS
ASPRALT B = [ PAVEMENT
47 TACK COAT
Rt S SR —
_____ o$ — q _ q Z’A . —— — — — —
7 Q|7 cLass cr=| 22 EXISTNG [/
150 MIN. (TYP.) MIN. CONC 9|3 BASE
N
i

SEE SPECS.

////5

SEE SPECS. (TYP.)

PAVEMENT REPLACEMENT DETAIL

(FLEXIBLE PAVEMENT)
N.T.S.

)

PLATE C45
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w n . OPTIONAL DIMENSION SCHEDULE
[ - Zq Fj—ﬂ | 1 Consrodont
(TYP.) PIPE SIZE A
L = 900 (36" | 1220
. Q "
o RERLS, 390 mm || | EXTRA REN. 1050 (42" | 1370
] o CENTER (TYP.) OPENING 1200 (48") 1520
& 1350 (54") | 1680
3 HOOP ONE BAR 1500 (60 | 1830
o w . | AROUND EACH . _
S PIPE OPENING 1650 (66") 2130
2 ¢ 1800 (72") | 2290
2100 (84" | 2590
—
i (. // g \\\ .
| ( ) ) \ CONSTRUCTION
‘ EXTRA REINF. EACH \ | JOINT (TYP.)
| || SIDE OF OPENING | \\\ / 173
7 | -
‘ o Ld [ _/ L]
PLAN
/‘\ DIMENSION SCHEDULE clo]e
CAST IRON MANHOLE FRAME AND co¥g$, EIGHT (LIGHT OUT SECTION C NON-TRAFFIC AREA 150 | 200(200
760 mm (30") DIA. OPENING, 1.8 kN AL WEIGHT (LIGH uTY)
760 mm (30") DIA. OPENING. M 18 (H 20) WHEEL LOAD CAPACITY (HEAVY DUTY) \_I_/ UP TO 40 kN WHEEL LOAD |150]250(250
760 mm (30") DIA. OPENING, CAPACITY - UNIFORMLY DISTRIBUTED LOADS UP TO 110 kN WHEEL LOAD |200[250[300
OF 0.69 - 1.55 MPa (EXTRA HEAVY DUTY)

NOTES:

1. CAST-IN-PLACE CONCRETE TO HAVE A

NOTES TO DESIGNER:

MINIMUM ULTIMATE COMPRESSIVE STRENGTH 1
OF 21MPa (3000 psi) AT 28 DAYS.

2. HOOP ONE BAR AROUND

ALL PIPE OPENINGS. 2.
3. ALL LAPS AND EXTENSIONS
OF REIN. TO BE 30 x DIAM. 3.
OF BAR.
4. STD. PRE-CAST MANHOLES 4.

MAY BE USED INSTEAD
WHERE ECONOMICAL.

SUBJECT TO RESIDENTIAL TRAFFIC OR LESS.

. MANHOLE COVERS DESIGNATED “LIGHT" ARE FOR AREAS

MANHOLE COVERS DESIGNATED "HEAVY" ARE FOR AREAS SUBJECT
TO TRAFFIC LOADS GREATER THAN RESIDENTIAL.

STEEL LADDER SHALL BE PROVIDED WHEN MANHOLE BECOMES

DEEPER THAN 3660 mm BELOW FINISHED GRADE. (SEE SPECS.)
REINFORCEMENT BAR SIZE: NON-TRAFFIC =13

WHEEL LOAD UP TO 40 kN *16

WHEEL LOAD UP TO 110 kN *19

STORM DRAIN MANHOLE DETAILS

N.T.S.




CAST IRON MANHOLE FRAME AND COVER ¥

760 mm (30") DIA. OPENING, 1.8 kN TOTAL WEIGHT (LIGHT DUTY)

760 mm (30") DIA. OPENING, M18 (H20) WHEEL LOAD CAPACITY (HEAVY DUTY)
760 mm (30") DIA. OPENING, CAPACITY - UNIFORMLY DISTRIBUTED LOADS OF
0.69 - 1.55 MPa (EXTRA HEAVY DUTY)

GRADE
N {
V] JEEE
7 = SRS
/ |
/ 1.760]! PIPE  SIZE
/ 1
/ I d D MIN.
oy A AME / '| [=600 (24" 1200 (48"
. T T =675 (27") 1350 (54")
AN : | = 750 (30™)] 1500 (60")
| |
- I D I \
- | ! PRECAST MANHOLE SECTIONS
! | 300
4l
|
vi 2
— |7
7 i
250 mm FOR D-1200) __|_
275 mm FOR D=1350 2
300 mm FOR D-1500 \\\‘ *19 @ 300 mm O.C.E.W.
CAST-IN-PLACE CONCRETE SLAB

N.T.S.

NOTE TO DESIGNER:

MONOLITHIC CONSTRUCTION OR FABRICATE AS DESCRIBED: WELD REINFORCING
IN MAIN LINE PIPE TO THE MANHOLE CONNECTION, APPLY A RICH CEMENT
MORTAR COATING.

% DESIGNER SHALL SELECT THE APPROPRIATE MANHOLE FRAME AND COVER.

PLATE C47/




40 mm
BATTER

140 *16 @ 300 mm E.W. 910,
CAST IRON MANHOLE . *16 @ 300 mm «x —|E5
FRAME AND COVER, o <330 (22-016 o
610 mm (24") DIA. M |75 L )mm 25 0
OPENING, 1.8 kN 117° A L. [y

150

TOTAL WEIGHT

\ 1 ‘\'\. — ——I
————— —t 0 “16 @ 300 mm
® N //E.W.Q CENTER
BARS ~ . g
~|_e16 HOOP AROUND
————[;r—‘ — | PIPE OPENING
:, BACK OF CURB | \ ?
1-#16 EA.
COLUMN
J 150 760 150 8
150 W _OPNG. _ L MIN N
L0.7T0 0. { — *16 @ 300 mm
\150 o BETWEEN E.W. @ CENTER
FLAN OPENNGS section /A
8 19 mm EXPANSION JOINT. /—TOP OF CURB
T S REEEEEEEE B E——
:::::::f:f:::::::::::: —————————— \GUTTER LINE
N B - cure
l 1220
l\‘ : —=—— INLET !

PART FRONT ELEVATION

TYPE | NO. OPNG W L
A 1 1220 | 1520
B 2 990 | 2440
C 3 810 [3030
D 3 1020 | 3660

STANDARD CURB INLET DETAILS

(LIGHT DUTY)
N.T.S.




*16 @ 300mm O.C.E.W.

- 910
2 16 (20mm CLR) " +16 @ 300mm x o
CAST IRON MANHOLE % @ ©
FRAME AND COVER, o z | . o
610mm (24") DIA. < < Q e}
OPENING, 1.8 kN o g I .
ln a2 - o
TOTAL\WEIGHT v 8‘_5 : }\
©®y 7\7 ?ﬁr A
_ Q ®
50 RY]|S a
460 _|° € 0
£ &
*16 HOOP —]o S
AROUND *\»,—\\
- PIPE OPNG.
\ EOPNG.o5 |, :[mh\ 150
- W MIN. )
4 \1BACK OF CURB | 2 / &_j
1-*16 EA.
J COLUMN CONST. _/ ok
JOINT o
150 W_OPNG. *16 @ 300 mm
L O.TO O. & E.W. @ CENTER
150mm BETWEEN
PL AN OPENINGS
E—— SECTION (TYP./ A
* 19 mm EXPANSION JOINT /- TOP CURB
[o)
] o
T T N
::::::::':f:::::::::::: —————————— \CUTTER LINE
W T /N4
< ! | - CURB
! 1220
N | = INLET !
PART FRONT ELEVATION
TYPE ] NO. OPNG W 0 NOTE TO DESIGNER:
A 1 1220 | 1520 1. ADD DIMENSIONS AS NEEDED IN SECTION A-A
B 2 990 | 2440 TO CLARIFY FORMING INLET FOR THE APPLICABLE
c 3 310 13030 SIZE. (SEE MOUNTABLE CURB AND GUTTER DETALS)
D 3 1020 | 3660

MOUNTABLE CURB INLET DETAILS

(LIGHT DUTY)
N.T.S.

PLATE C49




C, B(MOR (2) ¢ ADD REINFORCING e

—t—= —t— 300 mm WHERE SIZE
V | | OF INLET REQUIRES
(&)
— I — ——— TT1T —_—
| f | w4 = OPTIONAL
—T—H= ey B CONST.JOINT
| 510 \ (TYP.)
<
L | [= = =u] >RE|N. Q 300 mm \\\
| q B 2 BARS, 4 SIDES
| /) S e OF OPENING
— 7t " '
{ L/ &
o T ; o) lo
[}
GRATE FRAME (SEE DETAIL, PLATE C51) c
| T ‘ HOOP ONE B4R R /
AROUND EACH
DIMENSION SCHEDULE e | | eeeopenne | | A
PIPE SIZE NUMBER [ | | [
A llor GraTES| B ta?—-k_ . . _—.lﬁ—#
- 4
900 (36") OR LESS | 1220 CONSTRUCTION
1 1220 NOTES: JOINT (TYP.)
1050 (42") 1370 REIN.@ 300 mm E.W.
1. USE 21MPa (3000 psid CONCRETE. @ CENTER OF SLAB
1200 (48") 1520
2. ALL LAPS AND EXTENSIONS OF REINF.
1350 (54™) 1680 2 1830 TO BE 30x DIAM. OF BAR. SECTION A
1500 (60™) 1830 3. STD. PRE-CAST SURFACE INLETS MAY
BE USED INSTEAD WHERE ECONOMICAL.
1650 (66™ 2130
1800 (72n | 2290 3 2440 NOTES TO DESIGNER:
2100 (84" 2590
1. WHERE PIPE IS REQUIRED FOR A "T" OR 4-WAY INTERSECTION,

0GO 3J1v1d

USE DIMENSION "A"™ UNDER DIMENSION SCHEDULE.
2. USE THE LARGER APPLICABLE DIMENSION OF "A" OR "B".

DIMENSION SCHEDULE C D E

3. REINFORCEMENT BAR SIZE: NON-TRAFFIC .13
NON-TRAFFIC AREA 150 | 200 | 200 rEEL LOaDS Ub 1S 1ok R

UP TO 40 kN WHEEL LOAD | 150 | 250 | 250
UP TO 110 kN WHEEL LOAD | 200 [ 250 [300 [ STANDARD SURFACE INLET
N.T.S.




640 (660) 1.D.

620 (640)
200 12.7mm x 65mm SL4A"T1Ens )§ve7|?51 r?o“zgmm) SIDE
. 12
—— 1 15 mm) PLATES H r .
(I
| | 1]
2 - 15mm (20mm) ——>M—>|| SS
DIAM. BARS THRU i e
CENTER OF PLATES || || Zéé
I | S OO
© — N M)
” ” [ |
12.7mm x 65mm T || "
@ ABOUT 70 mm SR
(75 mm) O.C. : [ I /
\—<|—5<TYP > - mm)

I <XTYP.

I:l \76mm x 76mm x 9.5mm 'z
GRATE PLAN (127 mm x 89mm x 12.7mm £S)

S mm x 50 mm x 200 mm (250 mm)
ANCHOR STRAPS (6 REQUIRED)

640 (660) - FRAME PLAN
- 510 _
v, e SRR NOTES TO DESIGNER:
N2 | 4 1. ALL DIMENSIONS APPLY TO NON-
N N a > ¢ a TRAFFIC, 4000kg, AND 11 300kg LOADING
- - - = - ° - EXCEPT AS NOTED BY PARENTHESES.
ANCHOR STRAP 2. DIMENSIONS IN PARENTHESES
APPLY TO 110 kN LOADING ONLY.

SECTION THRU INSTALLED FRAME

SURFACE INLET GRATE AND FRAME

N.T.S.

GO d1V1d




N
S

¢GO 31vld

150 | _
N

N

300

—
g

160

4
E—

300

5@ b
200

30 DEG

CONFORMS TO 2:1

HOOP AROUND PIPE

SLOPE i \
] 7 |
S |
o | L
Q A o
© g
'\ O |-‘ e e L] 9
) |
©
. 300 oz
2
150

| SEE CONCRETE HEADWALL
| TABLE OF DIMENSIONS FOR

| DIMENSIONS AND REINFORCEMENT
ON PLATES NO. C54 AND C55.

|
L

PROVIDE A 300 mm FOOTING
AS SHOWN WHERE REQUIRED
TO MAINTAIN 100 mm MIN.
COVER FOR PIPES

MT CONST. JT.
d /

SECTION m

TYPE A CONCRETE HEADWALL

SINGLE PIPE - 90 DEG.

N.T.S.

N

NOTE TO DESIGNER
SEE PLATES C 54 AND C55 FOR
DIMENSIONS AND REINFORCEMENT




N
&

¢GO 3J1vd

HOOP AROUND PIPE

¢
| 200
; 2
| I & i N
o CONFORMS TO 2:1
2 | /-\\j—i—/'/-\\ - SLOPE —\
2 N72\. il - Z | §
k | k ob
| ] |l | =} 3 |
I \ | \ | J i | o My ,
N— —
| | =Eie| 8 I B e e g
- - - - — — = Ty “_ 8 [
- | | o <
| 3 y 300 e
= * o=
INOTE TO DESIGNER: :
ELEVATION \SEE CONCRETE HEADWALL 20
ITABLE OF DIMENSIONS FOR !
IDIMENSIONS AND REINFORCEMENT |
X - JON ON_PLATES NO.C54 AND C55.; pROVIDE A 300 mm FOOTING
¢ o AS SHOWN WHERE REQUIRED
i I N TO MAINTAIN 100 mm MIN.
| i ﬂ\% COVER FOR PIPES
S 150
30 DEG. > | CONST. JT.
Sl a
— q
g 4
H ra—
SECTION m
TYPE B CONCRETE HEADWALL |/

MULTIPLE PIPE - 90 DEG.
N.T.S.

NOTE TO DESIGNER
SEE PLATES C 54 AND CS55 FOR
DIMENSIONS AND REINFORCEMENT




wn

Lo | Y TABLE OF DIMENSIONS

og E.E TYPE "A" AND "B"

oL |y, BAR

Z0 |0 G K X | H|Y | W/|sz-
1 1300012")] -- | 300 | 710 | 610 | 300 | 710 | *=10
2 " 250 no (1270 w1270 n
3 " " v 11830 ¢ v 11830 "
4 " " v 12390 n 12390 »
1 |1380015")| -- | 300 | 800|690 | 460 | 980 | =10
2 " 300 v (1490 o n 11660 "
S " " w2170 ¢ n 12350 n
4 " " w2860 w3040 o
1 [450018") -- | 300|890 | 760 | 610 [ 1240| =10
2 " 360 v 1700 w2050 n
3 " " v 12510 ¢ w2870 "
4 " " v 13330 n 13680 n»
1 |600(24") -- | 300 |1070| 910 | 910 [ 1770] *10
2 " 430 | w 210 = w2810 o
3 " w3150 v 13850
4 | n " w4190 o w |4900| -
1 |750(30") -- | 300 |1240(10701220(2300] *10
2 " 510 w2510 o n 13570 n
3 " " v 13780 ¢ w4840 o
4 " " 5050| n | 610 "
1 1900(36'")| -- | 300 [1420(1220(1520(2830| #*13
2 " 580 v 12920 n 14330 "
3 " " w4420 ¢ n 15830 n
4 | v | ow|5920] - W |7330[ o

CONCRETE HEADWALL
FOR CONCRETE PIPE - 90° - SINGLE AND MULTIPLE PIPES
= - REINFORCING BARS AT 300 mm O.C.E.W. PLATE C54




N

L o TABLE OF DIMENSIONS

Og E-E TYPE "A" AND "B"

oa| <.

Za| oo Gl k| X TH][Y] w [3%.
1 11050042 | -- | 300 1600 [1370|1830| 3360 *13
2 " 660 | 3330 " " 5090 "
3 | o« W | o | 5050 | « | « | 6810 ;
4 | o . | w6780 | « | . |8540 | .
1 1120048 | -- | 380 | 1780 [1600|2130| 3890 *#13
> | . 740 | « | 3730 | « | « | 5850 ;
3 | - « | w | 5690 | « | « | 7800 | -
s - o w7650 [« | . 9760 |
1 1350(54")| -- | 380 1960 [1750(|2440| 4420 *13
> 1 . 610 | « | 4190 | « | « | 6650 | -
3 | - « |« [ 6430 | « | « 8890 | -
| - o | w8660 | « | .« [mi130 | =«
1 1500(60")| -- | 380 | 2130 |1910 |2740| 4950 *#13
2 " 910 " 4570 " w7390 n
s | - o [ w700 v ] w9830 | -
P o w940 | v |0 12 270 o
1 1650(66'")| -- | 380 | 2310 |2060|3050| 5480 *16
2 " 940 | 4930 " " 8100 "
3 | . W | .« | 7540 | - . |10 710 |
2 | - o | W Twoweo| o |0 13 330
1 1800(72")| -- | 380 | 2490 [2210|3350| 6010 *16
2 " 970 | 5280 " " 8800 "
3 | - « |« | 8080 | « | « [1e600 | -
s - o |« 10870 « | W 14 390

CONCRETE HEADWALL
FOR CONCRETE PIPE - 90° - SINGLE AND MULTIPLE PIPES
« - REINFORCING BARS AT 300 mm O.C.E.W. PLATE




100
(TYP.)

™ ~ VARIABLE

1500

A

1

1

1

1

¥l

CONSTRUCTION — g/© :
JOINT N2\ !
3 i

1

1

1

1

1

#*13 TIE BARS, 900 mm LONG @ 460 mm
MAX. O.C. (REINFORCEMENT NOT
SHOWN FOR CLARITY)

PL AN
1 REINFORCEMENT (SEE
Y NOTE) (TIE BARS NOT
(\lw SHOWN FOR CLARITY)
v Q I M R 4 [N o k
- < Y NN v LQ‘
CONSTRUCTION N .
JOINT v (e
) M
Kl I
100_| |

SECTION /A
L/

CURB GAP WITH PAD

N.T.S.

NOTE TO DESIGNER:
REINFORCEMENT TO BE 0.20% TIMES THE CROSS SECTIONAL AREA, EACH WAY.

PLATE C36
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900 VARIES
——
0 /M
LJ
& - — 150 150 W3 x W3
S ] mm x mm - x W
|—o—’ WELDED WIRE FABRIC
‘ 1| & SECTION /" A
s L/
! —r
: *13 TIE BARS, 900mm 4‘
| LONG, @ 460mm MAX O.C. A4
1
| CONSTRUCTION JOINT /I /
; — == \
0
& PLAN
JOIN
18 (8
V
] 3/
L VARIES 7‘

CURB GAP WITH CHUTE

|
SECTION /B
NI

N.T.S.




SANITARY MANHOLE NOTES:

1. CAST-IN-PLACE CONCRETE TO HAVE MINIMUM ULTIMATE
COMPRESSIVE STRENGTH OF 28 MPa AT 28 DAYS.

2. ALL LAPS AND EXTENSIONS OF REINFORCING BARS SHALL
BE 30 x DIAM. OF BARS MIN. EXCEPT AS OTHERWISE NOTED.

NOTES TO DESIGNER:

1. MANHOLE COVERS DESIGNATED "LIGHT" ARE FOR AREAS
SUBJECT TO RESIDENTIAL TRAFFIC OR LESS.

2. MANHOLE COVERS DESIGNATED "HEAVY'" ARE FOR AREAS SUBJECT
TO TRAFFIC LOADS GREATER THAN RESIDENTIAL.

5. STEEL LADDER SHALL BE PROVIDED WHEN MANHOLE BECOMES
DEEPER THAN 3600 mm BELOW FINISHED GRADE. (SEE SPECS.)

4. GROUT WILL BE PLACED IN SANITARY SEWER MANHOLES
AS INDICATED ON THIS DRAWING. NOT REQUIRED IN STORM
SEWER MANHOLES.

5. DETALS FOR CAST-IN-PLACE OPTION AND BOTH PRECAST
OPTIONS WILL BE INCLUDED IN ALL PROJECTS.

6. DETALS OF DROP-TYPE CONNECTION MANHOLE WILL
BE INCLUDED AS APPLICABLE.

7. THE "NOTES FOR MANHOLE" ABOVE SHALL APPEAR
WITH THE MANHOLE DETAILS ON ALL PROJECTS.

SANITARY MANHOLE NOTES

PLATE C38
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CAST IRON MANHOLE FRAME AND COVER,

760 mm (30") DIA. OPENING, 1.8 kN TOTAL WEIGHT (LIGHT DUTY)

760 mm (30") DIA. OPENING, M 18 (H20) WHEEL LOAD CAPACITY (HEAVY DUTY)
760 mm (30") DIA. OPENING, CAPACITY - UNIFORMLY DISTRIBUTED LOADS

OF 0.69 - 1.55 MPa. (EXTRA HEAVY DUTY)

2 - *16 (LIGHT DUTY)
/72 - =22 (HEAVY DUTY)

> |12 — 1| OPTIONAL
200 mm (LIGHT DUTY) CONST. JOINT
250 mm (HEAVY DUTY) (TYP.)
. . \—"16 @ 300 mm E.W.@ CENTER
(LIGHT DUTY)
o *22 @ 300 mm E.W.e CENTER
% (HEAVY DUTY)
o
w
[1'4 0 °
16 @ 300 mm
E.W. @ CENTER 2 1200 mm SQUARE 150 mm _(LIGHT DUTY)
(LIGHT DUTY) 200 mm (HEAVY DUTY)
*22 @ 300 mm n
EW.@ CENTER | —]
(HEAVY DUTY) ( \
=
Iy 3

200

LY [ —— CONSTRUCTION
JOINT (TYP.)

*16 @ 300 mm E.W.@ CENTER (LIGHT DUTY)
*22 @ 300 mm E.W.@ CENTER (HEAVY DUTY)

SECTION

CAST-IN-PLACE REINF. CONCRETE OPTION

NOTE TO DESIGNER:

SLECT APPROPRIATE STRENGTH FOR
MANHOLE COVER AND CONCRETE

SANITARY SEWER MANHOLE DETAILS WALL THICHNESS AND REINFORCEMENT

N.T.S. SIZE.
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CAST IRON MANHOLE FRAME AND COVER,

760 mm (30") DIA. OPENING, 1.8 kN TOTAL WEIGHT (LIGHT DUTY)

760 mm (30'") DIA. OPENING, M 18 (H 20) WHEEL LOAD CAPACITY (HEAVY DUTY)
760 mm (30") DIA. OPENING, CAPACITY - UNIFORMLY DISTRIBUTED LOADS

OF 0.69 - 1.55 MPo. (EXTRA HEAVY DUTY)

200 mm SLAB (LIGHT DUTY)
*16 @ 300 mm

(LIGHT DUTY)

«22 @ 300 mm
E.W. @ CENTER
(HEAVY DUTY) — ]

L 2 - *16 (LIGHT DUTY)
2 - *#22 (HEAVY DUTY)

1220 mm DIAM.

NOTE:

TOP SLABS MAY BE PRECAST
OR CAST IN PLACE

S MORTAR JOINT

- 3

200
d
e
e
e
e
d
e
d
o

LY *16 @ 300 mm E.W.@ CENTER
! (LIGHT DUTY)

#22 @ 300 mm E.W.e@ CENTER
1830 mm_SQ. OR (HEAVY DUTY)

1830 mm DIAMETER

SECTION

PRECAST CONCRETE OPTION

NOTE TO DESIGNER:

SANITARY SEWER MANHOLE DETAILS MANHOLE COVER AND CONGRETE WALL

THICKNESS AND REINFORCEMENT SIZE.
N.T.S.
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CAST IRON MANHOLE FRAME AND COVER,

760 mm (30") DIA. OPENING, 1.8 kN TOTAL WEIGHT (LIGHT DUTY)

760 mm (30") DIA. OPENING, M 18 (H 20) WHEEL LOAD CAPACITY (HEAVY DUTY)
760 mm (30") DIA. OPENING, CAPACITY - UNIFORMLY DISTRIBUTED LOADS

OF 0.69 - 1.55 MPa. (EXTRA HEAVY DUTY)

N=E

GROUT FRAME
IN PLACE

/PRECAST MANHOLE SECTIONS

* \ *19 @ 300 mm E.W.
CAST-IN-PLACE CONCRETE SLAB

ALTERNATE PRECAST MANHOLE OPTION

SANITARY SEWER MANHOLE DETAILS
N.T.S.




= \7 4 2 |/
¢ 1 K .

é’cqm@ i FLOOR 7 P:@V
"I ]

LCONCRETE
ENCASEMENT
75 mm OUTSIDE
OF BELL

SECTION /™
N

760 /SEE PLATE C61FOR DETAILS NOT SHOWN

NOTE:

A REVERSE WYE BRANCH
MAY BE USED IN THE DROP
CONNECTION IN LIEU OF THE
STANDARD SHOWN IN DETAIL.
PRE-CAST OPTION SHOWN
OTHER SIMILAR
45° OR 60°
WYE BRANCH
w
D 1220 mm DIAM. TAR PAPER
< RING
g BRICK —
> CEMENTED
IN PLACE
N N =
o L 45° OR 30°
I BEND
SLOPE CONCRETE - ~
FLOOR FROM | g g
G e 1 — ﬁ \
ABOUT 10N 6 —] oS - =5 _
— O >
o { (v v / (
uo-) v v / V)( v v

\*19 @ 300 mm E.W.

TYPICAL SECTION - DROP TYPE SEWER CONNECTION
N.T.S.

PLATE C62
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CONCRETE 100 TYP: '
O I

200

!

20 mm EXPANSION JOIN
W/ JOINT SEAL

CLEANOUT BOX
CLEANOUT PLUG

C.l. PIPE RISER

STANDARD !5 BEND

ROUND CONCRETE COLLAR

Al

JHIEl
==

N—#10 BARS ALL AROUND
(W/150 mm LAP)

|
_
SHORT LENGTH OF CAST Il
IRON PIPE FURNISHED
WITH CLEANOUT BOX

AS REQUIRED

4

|
L150mm (6") SEWER MAIN

PLAN

CONCRETE ENCASEMENT
100 mm MIN. COVER

~—150mm (6") SEWER MAIN WYE
ELEVATION

TYPICAL CLEANOUT

N.T.S.




790 dJ1Vld

>
<l ROUND CONCRETE COLLAR
| S o (SEE "VALVE BOX DETAL™)
z ‘ | S FINISHED
S ‘ = FINISH
= | Bz GRADE
S | N

25
15

7
[l

.—.
°
v
|
SRl [
|
’/A‘t.
=

l =

400 mm MIN. SQ.
CONCRE'E ELOCK

~+10 BAR ALL AROUN |
(W/150 mm LAP) \
|

GRAVEL /
VALVE BOX !

VALVE

300 mm x 300 mm x 300 mm
CONCRETE BLOCK ——————|

760 MIN.

il

o4
E

[

D
|
|
|
|
|
|
|
|
|
|
|
|
|

m
>
&

150 mm (6") DIA. J

L
600 mm SQ.X 150 mm /~ =
CONCRETE BLOCK

WATER MAIN

TYPICAL FIRE HYDRANT SETTING
N.T.S.




NOTE:

PROVIDE ELECTRICALLY
SUPERVISED TAMPER
[OPEN][=® SWITCH

910 MIN.

/ POST INDICATOR
/ GROUND LINE

I
I
o ol

760 MIN.

POST INDICATOR VALVE DETAIL
N.T.S.




ROUND CONCRETE COLLAR

*10 BAR ALL AROUND
(W/ 150 mm LAP)

WATER LINE

DETAIL - VALVE BOX
N.T.S.

PLATE C66




BEARING AREA”‘\ UNDISTURBED EARTH

I

iy

-
=nall

m

i

1]

i

iy,

a
L3

1 ®

cam
]
/i

=

|

f

- 4 Y E A
POURED CONCRETE BLOCKS

BEARING AREA
/

I
\i

N —|

PAPER BETWEEN CONCRE
BLOCKING AND PLUG TO
PERMIT EASY REMOVAL

FOR FUTURE EXTENSION
OF WATER MAIN

S N
1l

E
®

d
Il

BEARING AREA OF BLOCK IN SQUARE METERS
FITTING | TEE & [90 DEG.[45 DEG.|22/>DEG. | 11/4,DEG.
SIZES END BEND BEND N BEND
150 (6"™) 0.33 0.50 0.23 0.14 0.07

200 (8™ 0.59 0.83 0.45 0.23 0.12
250 (10| 0.92 1.29 0.7 0.36 0.19
300 (12" 1.32 1.86 1.01 0.52 0.26

NOTE TO DESIGNER:

AREAS BASED ON PIPE BURST PRESSURE OF
1.72 MPa

[ SOIL BEARING PRESSURE [ MULTIPLIER
50 kPa 2.0
75 kPa 1.33
100 kPa 1.0
150 kPa 0.67

THRUST BLOCK DETAIS

N.T.S.

A

il

—PLACE DOUBLE LAYER OF TAR

TE

PLATE Co67/




TYPE SERVICE BOX

CAST IRON EXTENSION
/ [FINISHED GRADE

Oy

STEEL SERVICE TEE
FOR WELDING

SWING JOINT OUTLET

__WELDING SADDLE

GAS MAIN

TYPICAL GAS SERVICE CONNECTION

N.T.S.

PLATE C68
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FINISHED GRADE /C.I. COVER LABELED "GAS"
%%\%

GAS MAIN

32 mm (1'/4") WELDED
COUPLING FOR STREET MAIN,
TAPPED TEE, OR PIPE SADDLE

FOR CAST IRON MAIN.

|

760 MIN.

Ghi A

L=—N—32 mm (14" PLUG

~— ]

——32 mm (1!/4") STOP COCK

~~-STANDARD C.I. VALVE BOX

)\L_(L 5\32 mm (14" ELL

32 mm (1!'/,") STREET ELL

— 32 mm (1!/3") NIPPLE OF SUFFICIENT

LENGTH TO CLEAR MAIN

BLOW-OFF AND DRIP

N.T.S.
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(INLET)
e

INFLOW INV.
EL.

—_—

NOTES TO DESIGNER:

. =39 Qm
FOR ARMY PROJECTS: L»- =0

FOR AIR FORCE PROJECTS: L= ‘;5)(01811

INLET TUBES &

1) REACTION BAFFLES
(SEE PLATE C72) @
o
x -
] & Y/ o SEPARATION CHAMBER z
1 =2 ] OUTLET
© 2
o OIL_RETENTION 3
z H BAFFLE — |
11
PLAN |
(OUTLET)
REMOVABLE GRATES\ /TOP EL.
. 225 (TYP.)
910 _ | | L 1 1600 | | _ 900
INLET
BAFFLE
™1 QUTFLOW INV.
] \(\/\””\N 1 EL.
CONSTANT WATER
} EL.
= k=)
Q‘A 1
° BOTTOM 3
/EL. *Tti

SECTION

Qm-DESIGN FLOW m3 /MIN. O"./WATER SEPARATOR

1.0m=<d < 2.5m

2.0m £ B< 6.0m

0.3m<d/B< 0.5m
L 21.5m

N.T.S.

NOTE:
ALL DIMENSIONS ARE IN MILLIMETERS
UNLESS OTHERWISE SHOWN.




1,LO J1V1d

iALET TUBES &
|y = REACTION BAFFLES
B SEE PLATE C72) @
2 g
(INLET) o 14
' ---- 2 B || o SEPARATION CHAMBER 5
- -F---- z : H ouTLET >
WEI
s 5 Y| :
b o OIL_RETENTION 3
= z H BAFFLE — |
’ i
11
PLAN |
(OUTLET)
REMOVABLE GRATES\ /TOP EL.
225 (TYP.)
1 600
:-:NFLow INV. < 1000_| | 1000 | | L =] <% | | <1000
L. INLET
—_—e o° BAFFLE
> — I QUTFLOW INV.
\\’ ;k(EZONSTANT WATER A A ’
L.
2]z, Lh
. g 1 A ©
%u. N -
NOTE: S 3 BOTTOM 3
ALL DIMENSIONS ARE IN MILLIMETERS JEL. <
UNLESS OTHERWISE SHOWN.
SECTION
OIL/WATER SEPARATOR HOTES 1O DESGHER: 30 Q Qm+DESIGN FLOW m3 /MIN
FOR ARMY PROJECTS: L==-_m .
1.0msd < 2.5
(WITH SEDIMENT CHAMBER) ¢ X s G +20m = B56.0m
T FOR AR FORCE PROJECTS: L- 0.3m<d/B< 0.5m
N.T.S. axB L 21.5m




125 /(2 3
15mm DIAMETER—|5O
50mm x 50mm

50mm x 50mm

K x 6.4mm P X x 6.4mm R
<«

<
] <
!
'(3 4
,f’ -N\ < 4
4 ,’-hs A
1 LA Y
oy V) o T
O s
AR N ’ .,
\\\.._—I,'
f a a “
= — < 4
d g y
ELEVATION TION T T ANCHOR

DETAILS - INLET TUBES & REACTION BAFFLES

TUBE DIALH | R|D |d |C | G
25 (1) 2515020 | 25| 12
38 (150™ 38165223212
50 (2') 50[75[25]|38 |13
65 (2 /o) | 6590|2844 14
75 (3™ 75 [100| 32|50 | 15

NOTES:

1. PROVIDE NUMBER AND SIZE OF TUBES AND BAFFLES
SO THAT THE VELOCITY OF FLOW THROUGH EACH
TUBE IS =~ 1.0 METER PER SECOND

2. A MINMUM OF 2 TUBES WILL BE PROVIDED.

3. TUBES SHALL BE EQUALLY SPACED ACROSS THE
SEPARATOR CHANNEL.

4. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS
OTHERWISE SHOWN.

DETAILS - INLET TUBES & REACTION BAFFLES
(FOR OIL/WATER SEPARATORS)

N.T.S. PLATE C72
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:: \s‘\‘ L o3 — [e) 0\\\ i 2.0 I
1 el ?30 A '// -
46 ——150 - 04 T—="40 e il 5 —
— |05 =50V~ SO = +
1 — T~ // N — 10.0 .
—.06 — o — %)
- ——-80 AN il SQ’ 20.0 w 10—1
30 —1—100 — AN X Q =
T ——1.0 N /kb §) = [
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- S —— 9.9
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—_— E —
=z
18 —1— 60 Sl -
— —
15 ——50 P -7
'_ f———
BB &
—1—1
12 0 % 6l—. 6
1 O
9—1+—30 L
—+ w —— 5.5
OVERLAND FLOW CHANNEL IZED FLOW =
6 20 L =61M (200 FT) L = 122M (400 FT) -
n = 0.40 (AV. GRASS) n = 0.02
s =1.0 % S 1.0 % —— 4—-4
fc = 20 min. -FC = 24 min.
TOTAL TIME OF CONCENTRATION = 20.0 + 2.4 = 22.4 min.
— 3—.3

FOR TIME OF CONCENTRATION

PLATE C73




SHEET OF i DATE RUNOFF COMPUTATIONS PROJECT

v,.J 3197d

LOCATION
RAINFALL INTENSITY mm/60 min
- DIVISION OFF ICE
DRANAGE SECTION
FREQUENCY DISTRICT OFF ICE
3 DRAINAGE AREA
NOTES:
=] IN METERS L s tg 1 F 1-F c 0 OTES
< AVERAGE N BASED ON | INFIL- 31N
= | PAVED TURF TOTAL IN METER | SLOPE MINUTES 1 TRATION m’/Sec.
w IN mm/HR
& PERCENT
£ |n=0.02 [n=0.40
<
o
o
TABLE
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SHEET

OF

RAINFALL INTENSITY

DATE

mm/60 min

SIZE AND PROFILE OF

UNDERGROUND STORM DRAINS

PROJECT

LOCATION

DIVISION OFFICE

TABLE
FREQUENCY DISTRICT OFFICE
lNLE; OR D ISTANCE] HYDRAUL IC DESIGN DATA ON UNDERGROUND STORM DRAINS
JNUUNN(I:BEIROSN BDEETSWIEGENN ADOPTED DESIGN ELEVATION OF ELEVATION OF
INVERT AT DESIGN | GROUND SURFACE.
POINTS.| DESIGN | SLECTED HYDRAULIC GRADE L INE HEAD LOSS AT CHANGE [N SECTION | ¢\ evation POINT. (COL 2) IN METER
IN METERIDISCHARGE| SIZE OF THRU PIPE LENGTH veLocITy | veLociTy LOSS HEAD HYDROUL IC IN METER NOTES:
MEASURED| CAPACITY| PIPE. SLOPE RISE |ELEVATION  oOF HEAD | COEFFI- | LOSS. |[GRADE LINE
FROM TO |70 C OF |IN m°/Sec|  IN IN IN AT ¢ OF [ INFLOW CIENT. |IN METER.[cOL 8. PLUS| INCOMING|OUTGOING | NATURAL |FINISHED
INLET OR METER m/m METER | UPSTREAM| (v 2 K =Kk v2 | HgaD LOSS | PIPE PIPE | SURFACE | GRADE
UUNCT 10N DESIGN PT IN 2 2a [ coL 12
n/Sec




9,3 3JLvd

SHEET oF i DATE PHASING OF DISCHARGE PROJECT
FOR STORM DRAINAGE LOCATION
FREQUENCY
DRANAGE SECTION DIVISION OFF ICE
COMPUTED BY: DISTRICT OFF ICE
TABLE
RATE OF INFLOW AT DESIGN POINT. IN n® /s, CORRESPONDING TO ADOPTED

POINT OF DESIGN CRITICAL RUNOFF TIME TO PRODUCE MAX. FLOW .
VALUE OF t (COLUMN 10)
INLET OR DRAINAGE AREA NUMBER

DRAINAGE[DISTANCE. METER|[CRITICAL| CRITAL [ASSUMED |DRAIN TIME. MIN| APPROX.[ADOPTED
AREA INLET | INLET [VELOCITY to(COL.| 1o IN
OR FROM FROM [OR AREA| DR  [OF FLOW.| FROM [accum- 5 + [MINUTES
INLET | MAIN [PRECED- AREA | m/Sec |PRECED-|ULATED [COL. 8) total
NUMBER | OUTLET ING TIME ING TOTAL
POINT i MIN. POINT

/ 2 3 4 5 6 4 8 9 10 | Il |1z | I3 (14 |I5 |16 |17 |18 |19 |20




MIN.
300mm

300mm |y
X

BENCH
I EEEE———

MAXIMUM LENGTH (METER) OF SLOPE WITHOUT BENCHING CAN BE DE3TERMINED BY
FORMULA "Y = 45M - A/X " WHERE Y = HEIGHT OF CUT/FILL, X = SIDE SLOPE RATIO,
A = MAX. OVERLAND FLOW ABOVE SLOPE.

® MAXIMUM VERTICAL DROP OF 4.5M BEFORE BENCHING OR DIVERSION.

® BENCH WIDTH: WIDE ENOUGH FOR CONSTRUCTION AND MAINTENANCE EQUIPMENT

® MAX. REVERSE SLOPE OF BENCH: 5 1

® BENCH MINIMUM VERTICAL DEPTH: 300mm

@® BENCH GRADIENT TO OUTLET: 1- 27

® MAXIMUM FLOW LENGTH OF BENCH: 250 METER

NOTE: IN THE EVENT THAT THE COMPUTED VALUE OF Y IS LESS THAN ZERO
SHEET FLOW SHALL BE INTERCEPTED WITHIN THE PAVED AREA OR AT THE
EDGE OF THE PAVED AREA.

ANALYSIS OF SLOPE EROSION DUE
TO SHEET FLOW

PLATE C77




APPENDI X B - CHAPTER I |

DESI GN CHECKLI ST - A VIL

CIVIL This checklist lists many inportant itens required for
cl ear and conpl ete plans, specifications, and design anal ysis.
It is not intended to be a conprehensive |ist of project site
devel opnment itenms required to conpletely check project
docunent s.

1.0 Ceneral:

1.1 In the early stages of the design, assure that the scope
of work clearly defines all site devel opnment itens including,
denolition, security requirenents, site layout, grading, storm
drainage, utilities, turfing and | andscaping work for the
facility. Request additional information fromdistrict
Techni cal Leader as needed to clarify project requirenents.

1.2 Provide conplete | egends.

1.3 Include a north arrow and bar scale on all site plans.

2.0 Project Location Map:

2.1 ldentify project site and indicate contractor's access
and/ or haul route(s).

2.2 Show waste and borrow areas when | ocated on Governnent
control |l ed property. Assure coordination with specifications
sections. Wien waste and/or borrow areas are not avail able on
Governnent property, add a note that the contractor shal
provi de these areas at his own expense and responsibility.

3.0 Denolition Pl an:

3.1 Provide sufficient data to describe itens to be renoved
such as fence types and heights and pavenent types and
t hi ckness.

3.2 For itens to be partially renoved, provide dinmensions to
define limts of renoval, and coordinate limts of
existing work to remain wwth [imts of construction.

3.3 Coordinate with utility plans, and show underground
utility lines with types and sizes indicated to be renoved on
pl ans. Cap at mains when within new construction areas. For
clarity utility denolition may be shown on utility plans.

I -B- 1



4.0 Layout Plan:

4.1 Provide adequate horizontal controls to | ocate and | ayout
all new project features. Horizontal controls shall be by

di nensions to identifiable physical features or by
coordinates. |If coordinates are used, at |east two known

poi nts shall be referenced.

4.2 ldentify type(s) of all new surfacing and all existing
pavi ng that adjoins new project paving.

4.3 Provide cross-references by conventional systemto details
and sections found el sewhere in the draw ngs.

5.0 Gading Pl an:

5.1 Provide |ocation and elevation of at |east two project
benchmar ks.

5.2 Assure that all grade changes are defined by spot
el evati ons.

5.3 Assure that grading criteria given in the AEIMis
conplied with. Particular attention should be given to such
itens as the differential between finished floor elevations
and adj acent outside finished grade, m nimum and nmaxi num
grades in turfed and paved areas, and handicap criteria.

5.4 Indicate approximte grading limts.

6.0 Joint Pattern Pl an:

6.1 Provide a |layout plan of the concrete paving joint
pattern. Show di nensions of the paving slabs and clearly
differentiate between the different types of joints.

6.2 Provide spot elevations at ends of construction joints,
and at all other breaks in grade to facilitate formsetting
and subgrade preparation. (Note: Contours and spot el evations
on the grading plan are not sufficient vertical control for
concrete paving.)

6.3 Include a legend to identify the different types of
joints and paving.

7.0 Uility Plan:

7.1 1Include a note that |ocations shown for existing
underground utility lines are approximate, and the contractor

I -B- 1



shall verify their exact location prior to comrencenent of any
trenchi ng or excavati on operations.

7.2 Provide post indicator valve on water line serving fire
sprinklers. Assure post indicators are |ocated in accordance
wi th NFPA 24.

7.3 Assure that building is protected by at least 2 fire
hydrants within 107 neters (350 feet) of the buil ding.

7.4 Provide sufficient nunber of valves on water and gas
lines to facilitate construction and mai nt enance. Provi de
meters as required.

7.5 Coordinate utility plan with nechanical plan for utility
connection points.

7.6 Provide thrust block details for water lines 152 mm (6-
i nches) and | arger.

7.7 Assure that oil-water separators are properly sized and
desi gned for the type of treatnent required.

7.8 For aircraft hangars protected by AFFF Deluge Fire
Systens, assure that discharge fromfloor drains is disposed
of in accordance wi th NFPA 409.

8.0 Profiles:

8.1 Provide centerline profiles of all new streets and access
roads. Indicate all new and existing utility crossings.

Assure vertical curves are used for grade changes in excess of
1%

8.2 Provide profiles for all new gravity drain |lines such as
sanitary sewer, industrial waste lines and stormdrain |ines.

8.3 Include profiles of |engthy pressure |ines where frequent
conflicts are encountered with intersecting utility |ines.

9.0 Details:

9.1 Assure that all details are properly cross-referenced
with the appropriate plans.

9.2 Assure that details are provided for all pavenent
juncture conditions and joints in accordance with the AEIM and
referenced criteria.



9.3 \Where new construction requires renoval and repl acenent
of existing pavenent, include applicable details for pavenent
renmoval and replacenent in accordance with details shown in
the AEIM and referenced criteria. Assure that these details
are coordinated with the specifications.

10.0 Design Analysis:

10.1 Provide calculations for sizing of all new utility
[ines.

10.2 Provide calculations for determ nati on of storm runoff
and si zing of storm drai nage system

10.3 Discuss rationale for design of all new features.

10.4 D scuss any deviations fromcriteria or standard
practice and any wai vers granted, pending or needed.

10.5 List any additional information or criteria needed to
conpl ete the design

11.0 Specifications:

11.1 Coordinate drawings with the specifications to ensure
that no conflicts exist between the draw ngs and
speci fications.

11.2 Ensure that coordination is effected between cross-
referenced sections within the specifications.

11.3 Coordinate with other technical disciplines to prevent
inter-disciplinary conflicts, e.g. concrete strength
requirenents in Division Il specifications should match
requirenents in Division IIl concrete specifications.

11.4 Assure that submttal registers are included and edited
for Governnent Approval "GA" and For Information Only "FI O
subm ttal
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